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PREFACE. 



These monographs, wh ich appeared at different times 
in Medical Journals and in Tranaatrtious of Medical 
Societies, are here collected with dates and places of 
first appearance given. 

They are divided into three parts. 

First: those pertaining to the respiratory organs. 

Second: those pertaining to the heart. 

Third: those pertaining to miscellaneous subjects, 
having some relevancy to parts 1st and 2d. 

The all-prevailing benevolence of the medical profes- 
Bion prevents it from acknowledging any patent right 
in ideas. 

Any great principle or truth discovered, immediately 
becomes common property. 

So much tlie more it is due that just mention should 
be made of the originator or discoverer. 

In the past this justice has been done. We see it in 
names applied to diseases, to portions of anatomy and 
to methods of opierations, as ■well as by statements of 
writers on special subjects as to priority of authorship. 
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VI PREFACE. 

It may seem imnecessary here to make any claim of 
novelty as to some of the views or positions maintain,- 
ed, but I am certain there are some who will agree 
with me that at the time of their first appearance 
they were met by hostile criticism, in nearly all of 
their distmctive points. And also that at the pre- 
sent time some of these points have been adopted by 
writers and teachers without acknowledgment. 

It makes but Uttle difference to whom is accredited 
whatever may be worthy of adoption, yet it is pleasant 
to know that our labor has received an appreciative 
approval from those who are worthy to give it. 

J. R LEAMING. 

New York, 18 West 88th Street 
January, 1887. 
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PART L 
LTTNGS AND PLEUHA. 



INTRODUOTION. 

The important points in which originality is claimed 
in this fii"st division ai'e^ 
J«Vj-s^' The analysis of respiratory mmmurs and 



Second: Pointing out the existence and diagnostic 
value of true respiratory murmurs. 

Third: The constitution and resistance of residual 
air. 

Fourth: The site and mechanism of rSles and rhon- 
chi. 

Fifth: EecogniziTig the importance and special office 
of the nutrient artery, and the philosophy of its 
agency in producing and in removing pathological 
results. 

These points are intimately related to and dependent 
upon each other. 

They form an outline of a body of doctrine in re- 
gard to the causation, pathology, physical signs, diag- 
nosis and treatment of disease of the respiratory sys- 
tem. 

We cannot make an analysis of any diagnostic value 
of the respiratoiy organs without considering the per- 
sistent occupancy of the true respiratory system bj 
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residual air. Its chemical constitution and forcible 
resistance to displacement, by inspired air, not per- 
mitting currents to take place. The attraction of 
affinity between the air molecules and the blood 
globules keep up a constant molecular moveuieut 
within the mass of compressed residual air. Tlie 
pure air molecules are atti-acted to the blood globules, 
and the blood globules are attractefl to the air mole- 
cules, and each tries to get to the other, and this 
results in a constant cii-culation. The blood globule 
moves along within the capUlary until it has made its 
exchange, giving off carbonic acid gas, and detritus, 
and receiving oxygen in return, and now it is pushed 
along through the venouS radicle until within the pul- 
monary vein, and the whole mass is moving as arterial 
blood into the left heart to enter the systemic circula,- 
tion. 

The air molecule attracted by the blood globule 
rushes among other molecules, pushing them aside 
and backwards until it reaches the globule witliin its 
capillary, when it gives off its oxygen, and receives in 
return the carbonic gaseous refuse, when, losing its 
attraction, it is pushed back in turn by the eager 
molecules still under atti-action, imtil it is high up in 
the bronchia, to be thrown out into the air by ex- 
piration. 

The air sacs contract upon the residual air, com- 
pressing it, while the molecules under the influence 
of heat continually and foiribly expand. The muscu- 
lar susurrus is resonated in the air sacs, producing 
a low murmur, continuous but inci-easing in loud- 
ness during inspiration, and decreasing during ex- 
piration. This murmur measures the capacity of 
the lungs for aeration of the blood. It is lost in 
emphysema, and is feeble in phthisis 
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entirely. This murnmr so characteristic is confined 
to the true respiratory system : I have named it the 
tnie respii-atoiy mnmiur; and the friction of air 
moving in a body through the mouth, nose, phaiyns, 
laiynx and bronch;e, as broncho-respiratory mur- 
mur. 

We have a better comprehension of the qualities of 
residual air after considering the philosophy of respira- 
tory mumiurs, and especially of that of the true res- 
piratoiy. We must remember that the air does not 
go through the true i-espiratory system, down into and 
thi-ough the smaller bronchi and bronchioli into the 
air sacs and back again, as the older writers have 
taught us. 

But sound vibrations do go on through the com- 
pressed resonating residual air, forcibly distending 
the air sacs all the more readily. Let the auscultator 
place his ear or a stethoscope against the chest wall 
and listen. If the lung is in good condition and not 
adherent, it will move quite a distance while the ear 
is stationary. Each httle air sac going to make up a 
lobulette is a resonator and is in sound connection with 
the ojwn air. 

During the inspiration many of these lobulettes pass 
under the ear in rapid succession, and give rise to the 
smooth, even vibrations which denote health. If the 
hing is adherent, of course it cannot move under the 
ear, and we say there is feeble respiration; or if some 
of the air sacs are dilated or some of the bronchioli are 
obstructed, or if there is viscid secretion or lymph de- 
poeits or any other cause of unusual conduction, we 
say the respiration is harsh or bronchial, and there is 
a. loss of true respiratoiy murmm-. We have learned 
practicaUy to analyze the respii'atory nuimiurs. 
Where there is doubt wi' ask the patient to take a full 
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inspiration and then hold the breath. If the true 
respiratory miiniiur can be heard at all we know that 
aeration of the blood is taking place, and we meaaure 
the degree by its fullness or feebleness. 

If there is absence of the true respiratory miuTnur 
the aeration of the blood is imi>erfectly pei-formed, 
and the patient is unable to hold the breath but 
momentarily. But by breathing with frequent in- 
spirations> he endeavors to make up for fullness of ex- 
pansion, and the velocity of the movement of the tidal 
air raises the pitch, and gives it a harshness which 
we call puerile respiration, because it is like the res- 
piratory murmur in children before tbe true respira- 
tory system is developed. The older auscultators fol- 
lowing Laennec, especially AndraJ, called the perfect 
xmison and harmony of the combined broncho-respira- 
tory and the true respiratory, the vesicular murmur, 
supposing that the murmur was formed by air friction 
within the air sacs or vesicles, not i-ecognizing the 
impossibihty of two bodies occupying the same space 
at the same time. 

They did not recognize residual air nor its varying 
quantity and quality in health and in disease. 

In rapid frequent respirations the amomit of residiial 
air is diminished. So it is in fevers, in Bright's dis- 
ease, in Asiatic cholera, or in any condition in which 
the quality of blood is so altered as to lose affinitive at- 
traction for the air. In all such cases the tidal air goes 
farther into the true respiratory system, in the same 
degree as the residual air is diminished, and then its re- 
sistance is more easily overcome. The broncho-respi- 
ratory mui'inur is then in excess. 

By clearly understanding the foregoing principles of 
respiratory murmurs, and of the constitution and re- 
sistance of the residual air, we may come to have a 
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clear idea of the mechanism aud site of rSJes and 
rhonchi. We see that the residual air prevents cur- 
rents in the true respiratoiy system even when its 
amoimt is diminished by disease; it still guards the 
aerating functiona. If there are no currents of air 
there can be no breaking of bubbles, nor separation of 
a^lutinated air sacs or vesicles. 

Louis says the size of the rale measures the size of 
the tube or of the vesicle in which it is formed. And 
upon that reasoning, the crepitant rale is placed within 
the vesicles, meaning the air sacs, and not the cup- 
shaped open-mouthed alveoU found in the walls of the 
Bara, or in the terminal bronchioh. 

But if the size of the rale measures the size of the 
tube or air sac or vesicle, even the crepitant r&le, the 
smallest which we hear, is many times lai^r than 
the largest air sac. 

The site of these r&les cannot be within the true 
respiratory system, for the residual air prevents, and 
the size of the r&le is proof that it has a diiferent site 
and mechanism; it can only be within the pleurte, for 
the rales are often heard when the lung is consoli- 
dated. All of the smaller rales have an interpleural 
origin, and also most of the larger. 

Inter-bronchial or mucous rhles have their site in 
the bronchial or convective system, in the path of the 
tidal air. 

They are nearly always intermittent, and disappear 
when the mucous is expectorated, or the cause re- 
moved. 

These mucous rfiles are always lai^e and have a 
liquid quaUty of sound, as have also some of the inter- 
pleural rMes in which small collections of fluid aii? im- 
prisoned among the adhesions. The intermittent 
character of mucous or inter-hronchial rales is a 
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marked charactenstic. The rftle is heard over a larger 
space, according to the extent and direction of the 
bronchial tube. It may be traced to several different 
points where the sound is conducted into the chest 
wall, Inter-pleural rales are heai-d only in the im- 
mediate neighborhood of their origin. They are never j 
heard over a large space, and they are not intermit- ' 
tent as are the inter-broncliial. They are near the 
ear, and even when they have the mucous hquid 
gurgle, they ai-e not far away, and generally the aus- 
cultator can hear the respu-atory murmm^ beyond the 
rSles, Being accustomed to making the distinction, 
he detects the diiference at once. 

Direct conduction of sound vibrations from within 
into the chest wall, is like opening a window into a 
dark room, which biings into view things that before 
were concealed. 

The heart is mostly covered with lung, which is a 
non-conductor of soimd. It has indirect connection 
with the chest wall by its attachments, which keep it 
in its place. The apex has greater freedom of move- 
ment, and in performing its function is brought directly 
in contact with the chest wall at the point of apex 
beat only. Hence we hear the heart soutids and mur- 
murs more clearly. The lungs aie a mass of convec- 
tive tubes and air sacs running in slightly diverging 
lines fi'om their origin in the trachea, and they com- 
pletely fin up and pack the cavity of the chest. The 
acoustic chamber is cai>able of great expansion by rea- 
son of the diaphragm below, and the cartilage of the 
ribs in front attached to the sternum, a movable soimd- 
boai-d. Air is the univei'sal medium of soxmd, and 
vibrations commenced in this mediimi ]iass in waves 
from the point of origin in every direction until they 
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(ire arrested by a non-conductor, such aa a distensible 
bronchi or air sac. Sound vibrations in air in tubes 
pass in one direction only, in their length. Conse- 
quently the lungs are a poor conductor of sound, ex- 
cept in one direction, in that of the nijoiad columns of 
air confined in tubes. The air sac, which is the distal 
end of each minute column of soimd vibrative air, is 
pressed against the chest wall and dehvers its vibra- 
tions into it. But in the act of respiration the air 
sac travels over and back again quite a little space of 
chest wall, delivering its sound-vibrations as it goes. 
The ear being stationary against tlie outer surface of 
the chest wall, like a general reviewing his army, hears 
column after colunm salute as it passes, and takes 
notice of every variation fi-om the normal. The 
sonrce of sound in the heart is in its contraction. The 
source of soimd in the lungs is in the columns of air, 
speaking-tubes in connection vrith the outer world. 
But attachments of the lungs to the pericardial sac, or 
to the chest wall, makes dii-ect sound-connection, 
which becomes audible in the area of connection. 
Bat the connection itself is also a source of sound 
in friction and sti-etoliing the adhesions that have 
taken place. Adhesions in time conti-act and close 
up many of the peripheral air sacs, contracting the 
hing and drawing in the chest wall, creating new and 
permanent areas of unusual sound conduction. In- 
spection of the chest wall will reveal these areas to 
the sight. When the chest expands these areas wiD 
apparently be drawn in. WTien these areas are over 
condensations of lung tissue extending to the larger 
bronchai, the soiuid simulates that of a cavitj" in a 
remarkable degree, and is the source of false diagnosis. 
These condensations of lung tissue, attached by a 
etrong band to the chest wall, are liable not only to 
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deceive the auscultator but the pathologist, by being 
mistaken for cicatrices of closed cavities. 

The peculiarity of the minute anatomy of the nutri- 
ent artery of the true respiratory system, is of great 
interest physiologically and pathologically. 

The nutrient artery is derived from the systemic cir- 
culation and ends in the pulmonic. 

It is a short cut between. It is an anomaly. In 
every other artery the blood, after being distributed to 
the capillaries, is gathered up as venous blood by the 
venous radicles of the accompanying vein, and is sent 
to the right heart to be sent thence again to the lungs 
for aeration. The blood of the nutrient artery is not 
sent again to the right heart, but is gathered up by 
the venous radicles of the pulmonary vein as arterial 
blood, and is sent at once to the left heart to be thrown 
again into the systemic- cu'culation. Unlike any other 
artery iu the body it has no venae coinites to retiUTi 
tile blood to the right heai-t for pulmonary circulation. 
The capillaiy radicles of the pulmonary vein gather 
up the blood of the nutrient aiiery as well as that of 
the pulmonary artery after passing through the capil- 
lari^ of the true respiratory system, where both are 
aerated and prepared for systemic circulation, and are 
together sent to the left heart. The venous radicles 
of the puhnonai-y vein gather up the aerated blood 
both from the pulmonary capillaries and the capil- 
laries of the nutrient aitery, and carry all to the 
left heart. Hence any obstruction of the capil- 
laries of the tnie respii-atoi-y system must throw the 
blood back ujwn two sources, that of the pulmonary 
arteiy and of the nutiient artery derived from the| 
bronchial. The obvious result is hypera^mia of the 
lungs and fullness of the nutrient and bronchial 
arteries. Nature's relief for these conditions is exuda- 
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tions upon the pleural surface of the lungs, and of 
mucous or blood within the bronchsB, sometimes tax- 
ing the auscultator to diagnosticate the difference. 
But as the blood or mucous is exuded only upon the 
mucous membrane above the residual air, it is not 
difi&cult to do. 
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AETICLE L 

Remarks made before the New York Academy 
OF Medicixe, in discussing Dr. Alonzo Clark's 
Paper on Pneumonia.* 

Mr. President: In common with many others, I 
desu« to express my indebtedness to Dr. Clark for the 
knowledge that " the exudative matter in pneumonia 
is not purif orm, and does not become so even in the 
stage of gray hepatization; " which is of the highest 
practical importance, and of which I have availed my- 
self many times. 

As to the seat of the inflammatory action, and also 
as to the significance of the physical sign of crepitant 
rSle, I have formed independent opinions, not entirely 
in accordance with those expressed by Dr. Clark, nor 
with those held by the profession generally; and I 
should hesitate to advance them against such high au- 
thority, did I not believe that the cause of truth may 
be benefited by stating the reasons upon which they 
are founded. 

I understand Dr. Clark to maintain that the seat of 
disease in inflammation of the lungs is confined to the 
lining membrane of the air-cells; and the proof alleged 
is that in post-mortem examinations the exuded matter 
is always found occupying the air-cells alone, the cellu- 
lar connective tissue being void of pathological change. 
This statement I do not question, but I do believe that 
there is a time in the course of the disease when the 
fibrous connective tissue is the subject of inflamma- 
tion. The natural cure of inflammation is exudation; 
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but interstitial exudation would endanger the life of 
thip important but delicate portion of the body; conse- 
quently we find the exuded matter poiired into the air 
cells, where it is comparatively irmocuoos—and this is 
not a singnlar provision, the same thing is done in 
inflammation of the pleura, for instance, when the 
exuded senmi is poured into its cavity. Ought we to 
expect to find interstitial exudation as proof of past 
inflammation in the connective tissue, when the cure 
has already been completed by abundant exudation 
into the free and capacious true respiratory system S 
It seems to me that finding It here is in itself strong 
evidence that inflammation has previously existed in 
the fibroua connective tissue. 

The air-passages are lined with ciliated epitheUal 
mucous membrane, and simple inflammation of this 
membrane is not followed by exudation; but if the in- 
flammation extends to the subjacent tissues, which are 
fibrous, exudation is the natural result; and, further, 
the character of the underlying fibrous tissue deter- 
mines the kind of exudation; as, above the epiglottis 
it may he diphtherial, while below it m\l be croupal. 
The mucous membrane being the same, the difference 
in the exudation must be owing to the special condi- 
tions of the underlying tissues. If, then, the mucous 
membrane lining the larger air-passages acts merely 
as a strainer, and ha'? nothing to do ■with the forma- 
tion of the exuded pseudo-membrane, why should not 
the matter exuded through the tessellated pavement 
e^thelium of the tnae respiratory system be regarded 
as the result only of inflanmiation of connective tissues. 

Dr. Clark speaks of the sign of crepitant rSle as de- 
noting the fact of exudation, and as being caused by 
it. To this view I dissent. Crepitant rate is a sign of 
great importance as mai-king one stage of the disease, 
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but not that of exudation. The physical signs in 
pneumonia are inseparably connected with the patho- 
logical changes which give them existence, and during 
an ordinary attack of uncomplicated pneumonia their 
regular succession is as follows : dining the stage of 
engoi^ement there is muffling of the true respiratory 
sound, with slightly exaggerated hroncho-respiratory 
murmur, the percussion note being a trifle raised in 
.pitch. 

The second change is denoted by crepitant rile, 
disappearance of the true respiratory sound, more 
aggeration of the broncho-respiratory murmur, the 
percussion note still further raised in pitch, but with- 
out loss of resonance. 

The third change is marked by disappearance of 
crepitus and the appearance of tubular breathing; the 
percussion note is dull, flat, raised in pitch, with great 
loss of resonance. These signs jemain till resolution 
conunences, when they gradually disappear, and those 
of health take their place. 

The fli-st change is accompanied by chilly sensations, 
pains in the head, back and limhs, an accelerated 
bounding pulse, and oppressed respiiation. The sec- 
ond change, where crepitus is present, the breathing 
is hurried rather than oppressed, the skin is hot and 
dry, the pulse more fi-equent, harder, and smaller, and 
occasionally there is mental disturbance. The third 
cliange, where the crepitus disappears and tubular 
hi-eatliing takes its place, with dullness under percus- 
sion, the activity of the symptoms notably subsides; 
the respiration, though still frequent, is not so hur- 
ried; the pulse is softer, fuller, and slower; the skin 
loses its heat, and sometimes becomes moist. The 
second cliange, where crepitus is present, I regard as 
inflammatory, with its seat in the fibrous connective 
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t tissue. The third change indicates the natural cure by 
exudation. In complicated pneumonia this regular 
order of signs and symptoms is interfered with, and 
BOTnetimes reversed. In broncho- pneumonia of the 
travelling kind, we may have signs of the process of 
iiatxutil cure going on in one small portion of lung, 
while an adjacent part may be undergoing the first or 
second change. The respiratory murmur is composed 
of two elements — the broncho-respiratory, formed by 
the tidal an- in the convective tubes, and the true res- 
piratory, having its origin alone in the true respiratory 
system. They differ in origin, chai-acter, and quality, 

I and may be studied separately as well as in combina- 

I tion. 

The lung is composed of a convective system and the 
true respiratory system. The convective system is 
composed of the bronchial tubes and air-passages, and is 
only slightly distensible. The true respiratory system 
is composed of the terminal bronclii, or the air-sacs, 
and is characterized by the presence of alveoli, and is 

I immensely distensible. These two systems differ an- 
atomically, stracturally, and functionally. In unhur- 

I ried healthy respiration the air entei-s in a body into the 
bronchi as far as the thuxl or foiu-th division, when it 
is instantly mixed with the residual air, becoming a 
comjxinent part of it. and by its addition dilating 

I ecjuahy the distensible true respiratory system. These 
physiological facts are pretty well established in the 

L minds of competent observers, and being admitted 

h preclude the idea of currents in the residual air rush- 
ing into air-sacs and out again through intralobular 



I can conceive of no action or motion in the residual 
I air save the molecular, which is governed, fii'st. by the 
I law of the dilf U!>iou of gases, and, second, by that of 
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affinitive attraction. The newly-introduced atmos- 
pheric air, being diffused throughout the I'esidual air, 
now comes under the influence of the law of affinitive . 
attraction; and each separated molecule struggles 
toward the lining membrane of an alveolus to meet a 
blood-globule, which is also stmggling along the net- 
work of capdlaiies, under the same propelling influ- 
ence of affinitive atti-action, gives up its oxygen, re- 
ceives effete matter in exchange, loses its affinity, is 
reiieiled, crowded back by other struggling air parti- 
cles, till it is forced far up in the bronchia, and thence 
is expired. 

The presence of muscular fibre in the delicate tissues 
of the trae respii-atory system is not yet established 
beyond all cavil; but it is certain that the air-sacs have 
power of resistance and active contraction, qualities 
belonging to muscle, of which fact we are painfully 
sensible in its loss in vesicular emphysema." 

If the ear be placed over the Imig of a healthy young 
person during unhurried respiration, and the ausculta- 
tory signs be carefully analyzed, the obsei-ver will be j 
conscious of two elementary sounds in the respiratory j 
murmur. The broncho-respiratory or tidal-air sound I 
wiU be heard almost entii-ely alone iji inspiration, and ' 
will be i-ecognized as air-friction sound, is of moderately j 
high pitch and slightly hareb in cbai-acter, and has 
been hkened to the gentle rustling of the leaves of a 
tree stirred by the breeze. The other, wliich is the ' 
tine reapiratoiy element, is a soft, gentle murmur, low 
in pitch, heard both in inspiration and expiration, ■ 
swelling in the one and diminishing in the other, is 
contiimous, and may be heard alone when the patient ' 
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holds hie breath after a full inspiration. It may be 
compared to the roar of the sea heard at a gi'eat dis- 
tance. 

■It differs in pitch and quality from all other respii'a- 
tory sounds, and impi-esses ttie mind with the idea of 
an infinite number of regular vibrations. Its separate 
identity and distinctive qualities may he studied to 
best advantage when all other sounds are cut off in 
the air-passages by holding the bi-eath. It is not a 
characterless noise, but is a sound subject to defiuite 
acoustic law, and its alteration or diminution is the 
earliest sign we have of approaching pulmonary dis- 
ease. It is not readily heard: an acute ear, even after 
considerable auscultatoiy education, is necessaiy to its 
discriminating analysis Ijeing of the highest diagnostic 
value. In the congestive stage of pneumonia it is 
muffled and obscured, and when crepitus gives evi- 
dence of the second change it disappears. 

Wliatever may be coiasidered as the cause of the 
true respiratory sound, it is only coexistent with a 
healthy condition of the true respiratory system. At 
the first invasion of inflammation the true respiratory 
system loses its quality of disteiisibility, and each in- 
spiration afterward, suddenly increasing the volume 
of residual air, forcibly distends the alteretl and 
stiffened air-sacs and alveoli, causing the fine crack- 
ling sound of crepitant rale,* This is my understand- 
ing of the seat of inflammation in pnemnonia, and the 
significance of the sign of ci-epitant rSJe. 

The practical teaching of these views, connected 
with the knowledge, for which we are so much in- 
debted to Dr. Clark, of the discovery of the non- 



•In later papers the BPiit <if crepitant r&le i& placed in the 
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puriform character of the exuded matter in pneu- 
monia, is, that ti-eatment may certainly abort tlie 
disease in the first, or stage of engorgement, and that 
it is frequently possible in the second, or stage of active 
inflammation, denoted by crepitus; at aU events, before 
consolidation, the disease may be modified and short- 
ened, adding much to the safety of the patient. But 
when the tliird or exudative stage has taken place, the 
duty of the physician will be confined mostly to 
hygiene and intelligent observation.* 

• More extended experience has proved to me that the aeat of 
crapltant rdle is aliiioHt always iiit«rpleuraL 

The above explanation may be competent In a degree after the 
lung had beoome adherent to the chest wall; bat centric pneu- 
monia without int«rplenral plaetie exudation ie onaccompanied 
with rAles, either crepitant or sub-crepitjint, nor is there bronchial 
breathing. And, again, crepitant rAle may exist without pneu- 
iiionia. as when interplural adhesions are very close and do not 
aJlow of but slight movement of the lung ahnoat at the end of 
forced respiration, when there will be a little shower of crepitant 
r&le. 
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Pleuritis.* 

Me. President: 1 desire to restate Bome of the 
points in the paper xrnder discussion — to make some 
explanations, to give Bome instances, in order that its 
meaning niay not be misunderstood. 

The underlying thought in the paper, -vrhich caused 
it to be written, is, that pleuritic adhesions confine the 
motion of the lung, cause systemic initation, acceler- 
ate the heart-beat, distmb the digestive function, lower 
the vital power, and render the occurrence of active 
phthisis probable, especially where there is inherited 
tubercular predisposition. My experience in pubHc in- 
stitutions and private practice, which is somewhat ex- 
tended, has fixed the thought in my mind, and ever 
since it has taken shajte I have been at pains to verify 
the opinion in physical exaniiuations and at autopsies. 
I have not kept full statistical tables, yet I can truly 
state that in a largo pi-oportion of the cases of phtliiais 
that I have exanmied, pleuritic adhesions could be 
dearly and umuistakably made out.f Frequently, 
too, a histoiy could be obtained dating the time of the 
pleuritis, and showing that it was the cause of the de- 
terioration of health precipitating consumption. I 
believe these facts have not been sufficiently recognized 

* A paper ou Pleuritia woa read by Dr. Learning befor« the 

Jlew York Academy of Medicine, March 17, 1870, which wae not 

priDted. On the 7th of April the following- paper was read, in 

Wliidl the leading pointa of the former paper are considered. 

t In the poKt-iuorteiu examinations recorded in the worlcs of 

[ I>a«nnec on the cliest and of Louis on phthisis, pleuritic adhesions 

« found in the great majority of cases. 
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by the profession, I hope, that when attention is di- 
rected to this subject, we may be enabled to prevent 
such unhappy results. 

It is plain that the more extensive the adhesions are, 
the more the lung will be bound down and crippled, 
and its capacity for vitalizing the blood will be diinia- 
islied. 

This variety of adliesions is the result, generally, of 1 
the most acute form of inflamaiiation of the chest — ■ 1 
pleuro-pneumonia. The prodi-omata are violent— there 1 
is great congestion, fi-equent pulse and high tempera- 
ture. The friction sound of pleuiitis is heai-d before \ 
the crepitant rale of pneumonia, and Iioth precede 
dullness. This sthenic form of inflanmiation occurs 
mostly in hill countries, but is occasionally met with j 
in cities, especially in children. It may be aboi'tedl 
by heroic treatment, taken in time, as by the sedative ■ 
action of calomel. 

Case I, — C. N., aged H years, vraa taken sick! 
August 12, 1S69. On the 14th he became much worse,! 
looked alaiTiiingly ill, and the doctor was sent for. OilI 
the 15th the pulse was 13S; i-espiratioii, TO; ratio, 1.9^ 
temperature* lOiJ". He was given calomel thieefl 
grains, and tincture of aconite half a drop, ■with sweet"! 
spirits of nitre. On the 16th I saw him in consultation. I 
Pldse, 120; respii-ation, 64; ratio, l.S; temperature, I 
104. Physical signs: Piiction raunnur of the pleura; ■ 
muffled respiratoiy murmurs, with commencing crepi- 1 
taut rales. The beginning of pleuro-pneimionia was J 
recognized, and it was proposed to abort the disease, f 
Eight gi-ains of calomel wei-e given at once, and one I 
drop of the strong tinctm-e of aconite root eveiy hour I 
till three di'ops wei-e given, when all treatment wasi 
omitted. On the Itth — pulse, 98; respiration, 4oJ" 
ratio, 2.4; temperatui'e, yo. ISth — pulse, lOU; respira-| 
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2; ratio, 3.1; temperature, 98. The disease was 
aborted, no adhesions, no depression of vital power. 

Case II. — A gentleman died in this city last Novem- 
ber, not quite 60 years of age, giadually worn out with 
consumption. He was born at Gi-eat Banington, 
Mass., where his early life was spent. AU his family 
but himself were of notably robust constitutions, he 
only being thin and delicate. He dated liis feeble 
' health from the time of a \iolt?nt iiiflanunation of the 
chest when quite young. When I first saw him he 
stated that his chest disease was of long standing, and 
physical examination discovered phtliisis advanced to 
the third stage in both lungs, witli old adliesions in 
the lower part of the left lung, which were supposed 
at the time of the examination to have resulted from 
his childhood inflammation. It was l>eUeved to have 
been one of those cases where a predisposition to 
phthisis had been acqtiu-ed from depressed vital power 
by crippling the action of the lung. The two cases 
were alike, I think, at their beginning; one was 
aboi-ted, no damage remaining; the other passed 
through the course of the inflammation, and the con- 
sequence followed,* 

Subacute pleuiitis has its home in cities, or wherever 
there is a general loweiing of vital power. Pleuro- 
pneumonia is an infi-equent disease — that is, of the 
sthenic variety,* 

Subacute pleimtis is of common occiurence; it fre- 
quently is without much pain, or none at all, and 
sometimes without the disturbing conditions which 
are usual. The effusion may pasvi off without damage, 

• I shoulil now rliiEsify iliie as n case of fibruld phthUiB, thirJ 
atBg«, for there were no cavltk-s, 

fSJnce this article vae wHttun, pleuro-priprnnonia of an aa- 
thanie type has becotne roiumon. 
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either from crippling adhesions or immlent change; 
and yet in eveiy case there is danger that harm may 
result, and this danger is much increased by improper 
interference, and especially by the use of kidney- 
irritating diuretics, or plastic exudation-stimulating 
blisters. 

I feel quite sure that adhesions of a vital depressing 
character may be the result of subacute pleuritis with- 
out treatment, but mucli more so when blisters have • 
been actively used. Blisters in subacute pleuritis cause 
new adhesions of the same strong, binding character as 
those formed in the acute variety of pleuro-pneumonia. 

Since the commencement of this discussion I have 
verified, as I think, more than one case of the damag- 
ing result of binding adhesions; but the foUoi.ving will 
suffice: A professional friend in the upper part of the 
city sent his servant to me for examination. The his- 
tory was that she had subacute pleiuitis with effusion 
some months ago. Before this her health was good; 
since, she has had cough, fever, and cliills, with some 
night-sweats. 

Physical Examination, — Left lung crippled by 
strong adhesions inferiorly and posteriorly, so that 
full expansion does not take place. The evidence of 
these adhesions is very pliiin and unmistakable. In 
the right lung, at the interscapular space, there are 
evidences of consolidation and active progress of tuber- 
culization,* Effect following cause could hardly be 
better demonstrated than in tliis case; and yet it is not 
an exceptional one, for it was the frequent occurrence 
of just such cases that first drew my attention. I 
could multiply these instances, Mr. President; but I 

•I would not now considfr such phjHical aigtia evideiiee of 
tubercle, but of fibroid phthiuiii. 
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think it is sufficient to direct the attention of observers 
to tliis fact, in order that their experience should satisfy 
them of the truth of their position. 

Adhesions that depress the vital power prevent 
motion of the lungs, and consequently must be in the 
middle or lower i)art of the pleura. "We are thus en- 
abled to make a clear distinction in our diagnosis. 
Pleuritic adhesions, intercun-ent of phthisis, and which 
are conservative in their effect, always take place in 
the immediate vicinity of the active disease, and of 
course are mostly in the upper part of the lung. These 
are always limited by the extent of the tubei-culosis; 
they enforce rest in the diseased part, check progress, 
and prevent perforation of the pleui-a. Conservative 
adliesions are in the upper ])art of the lung, damaging 
adhesions in the lower part; damaging adhesions take 
place before tubercular activity, conservative adhesions 
only after advanced phthisis. * 

Tubercidar deposits, which are hastened by the de- 
pression consequent upon binding adhesions, always 
appear in their natural place, that is, in the upper part 
of the lung, and quite frequently in the opposite lung. 

I deem this subject important and not trivial; and if 
I am not nuich mistaken, the ground taken in the 
paper in respect to adhesions and active phthisis, as 
cause and effect, will be demonstrated by future un- 
biassed observers, and a recognition of the fact will 
enable us to apply the remedy, douig away with diu- 
retics and blisters, which are damaging, and i-esorting 
to supporting and anti-tubercular remedies. 

The next imiK)rtant question is, How shall we get 
fid of serum when it refuses to pass off in the natural 

*My views with ret^rard to adlieKiona and tuberculosiB have 
been e«seiitiBlly modified by more «zteDded experience, as will be 
M«D in eaoceeding paperB. 
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Way i From the gi-ound that I have already taken in 
regard to dim-etics and hlisters, I must reassert the 
opinion that their use in these cases should he abstained 
fi-om altogether. The only proper method of remov- 
ing the fluid innocuously, when Nature is unable to 
do it in her own way, is by the trochar and canula, in 
the method so ably demonstrated more than 250 times 
by our distinguished countryman, Dr. Bowditch, who 
nonoi-s us by his presence here to-night, 

How soon after the effusion has taken place should 
it be removed ? Nature, when not interfered with, 
removes in her own way all the fluid in from two 
to four weeks. The separation of the pleural sur- 
faces, long enough to prevent adhesions, is conserv- 
ative; but if this fluid remains three or four 'weeks, 
and shows no disposition to pass off, it shoidd be 
removed by the canula. Dyspnoea or other urgent 
circumstances may make it necessary to do it much 
earUer, and then it may be only partially removed 
and conservative action still be observed. I have 
known a number of cases, where the fluid obsti- 
nately refused to pass off under the use of diuretics 
and hUstei-s, speedily get well under the treatment of 
rhubarb andVKia. One such occmred but lately, in a 
young lady in tliis city, Miss M., aged 16 years. I saw 
her on the 28th of January, ISTi), in consultation: the 
left pleural cavity was filled with fluid, which resisted 
the usual treatment, and the heart was pressed far 
over to the right, and incapacity of the aortic valve 
could be made out in that position by the aortic ob- 
structive systolic, and aoitic diastohc regurgitant 
murmurs. Diuretics, etc., were stopped, and she was 
placed on rhubarb and soda. I saw her again on the 
'21lth of March, iu consultation, and learned fi-om the 
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the effusion very soon passed away. Exanunation at 
this time showed that the Imig had fully expanded, 
and waa not damaged by adhesions. 

In conclusion, Mr. President, the opinions and doc- 
trines advanced in this paper may not harmonize en- 
tu-ely with those accepted by the profession; but I 
have only to say that they are the results of my sincere 
convictions, and are the result of some experience, and 
I place them before you for your deUberate judgmeut, 
with an earnest desire for the success of truth. 

Dr. Peaslee said that Dr. L. wrote on the assump- 
tion of two propositiqns: firet, that acute pleuritis is 
a serious disease; and second, that the occm-rence of 
adhesions is a serious result. Though not claiming to 
be an expert, Dr. P. has seen much of pleuritis, and 
was surprised to hear it questioned whether acute 
pleuritis was serious, or whether adhesions were seri- 
ous. Ho agrees with Dr. L. in the importance of the 
subject, otherwise we should have no interest in the 
paper. If the disease occurs we have three indica- 
tions: subdue inflanunation, get rid of the fluid, and 
prevent iidhesion. And here it is important that we 
pay more attention to the comUtions under which 
adhesions occur. It has been advanced tliat adhesions 
may occur without exudation; that they may be from 
proliferation of connective tissue, which, if true, and 
without inflimamation, has nothing to do with the 
present topic. Confining oui-selves to effusion and ex- 
udation, we must not forget that they are different 
events. Effusion is simply the pouring out of serum, 
while exudation is the poming out of blood, minus the 
corpuscles. Effusion is not necessarily the event of 
inflammation; for we may have hydrothorax from 
disease of the heart, or from congestion and derange- 
ment of the Uver, without p]i_'uritis. We may abo 
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have ascites with no peritonitis. Now there are four 
conditions under which adhesions occur. 1st, there 
must be, not effusion, but exudation; 2d, the exuded 
fluid must coagulate; 3d, the presence of epithehuni; 
4th, the two surfaces must be in contact. The reason 
that adhesions are less common in the lower part of 
the thorax is that the pleural surfaces are more con- 
stantly in motion by the action of the diaphragm in 
respiration. 

In treatment, it is important that we make the dis- 
tinction between acute pleuritis, as Dr. Leaming de- 
scribes it, and effusion fi-om other causes. In simple 
hydrothorax we need not fear adhesion, but the patient 
will suffer from compression. In actual pleuritis, 
where we have exudation, we may prevent adhesion 
by removing the fluid, if coagulation has not already 
commenced. He believes tliis will yet be done in 
orchitis and peritonitis. If the fluid be not removed, 
we may diminish the coagulability by administering 
calomel and alkaline remedies. He has no experience 
in blisters in the treatment of this disease, and never 
applies a blister to remove the cuticle; but whenever I 
he apphes one he removes it as soon as vesication has J 
commenced, and appUes a poultice. In this way he I 
has never seen any harm result from their use. 
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Since the time of Laennec those engaged in iovesti- 
gating physical conditions of the chest liavo ever 
united in looking to the breath-sounds for the ele- 
ntentaiy key. 

Able and distinguished men have given much of 
their Uves to the consideration and pi-actice of ausculta- 
tion, but certainty in diagnosis in incipient disease is 
yet vainly desu-ed. It must be that the method of 
study has been faulty, or that attention lias been 
wrongly directed. Under these circumstances pre- 
sumption may he pardoned, even if it should fail in 
the attempt to show a better way. 

Laennec i-ecognizetl b<^>tli bi-onchiaJ and pulmonary 
breath-sounds, and exp]aiiie<l them as being caused by 
f air-frictiou. In describing pulmonmy respiration, he 
i says: "On applying the cyUnder, with its funnel- 
shAped cavity oi)en, to the breast of a healthy jrerson, 
I we hear, during inspiration and expiration, a slight 
t but extremely distinct nuinnur. aiLswering to the en- 
' trance of the air into and expulsion from the air-cells 
1 of the lungs. This murmur may be compaied to that 
I produced by a pair of bellows whose valve makes no 
I noise, or, still better, to that emitted by a person in a 
k deep and placid sleep, who takes now and then a pn)- 
I fomid insjiii-ation " (Forbes's Laennec, p. 2'.)); and the 
I translator adds in a foot-note: " It will Iw most wmly 
■ami distinctively perceivtd by appl)-ing the luiked ear 
Itothe chest of a child." laenncc's view is theoreti- 
* Read txffore the Acadmij- uf Utidtdiic, Jiiuuary i, IHTi. 
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cal, not based on a careful study of aJl the facts. In- I 
deed, at that time the minute anatomy of the lung, 1 
and the constitution of the residual air, were not * 
known. Subsequent opinions have been influenced 
more or less by Laennec's, especially in this, that all 
resitiratory niumuii's are considei-ed to be air- and tube- 
friction sounds. Many differ from him as to the seat, • 
but all agi-ee with him as to the mechanism. M. Beau, J 
of Paris, placed its seat in the pharynx; Dr. Sander- 
son, of Edinburgh, in the rima glottidis. Skoda, of 1 
Vienna, considered vesicular murmur as occurring only I 
in inspiration, and being caused by air-friction, and he m 
likened it to the noise one makes in forcing the airl 
through the nearly -closed lips. He denies that the! 
respiratory mimuur has anything to do with the vesi- 1 
cular breathing, which, he says, is a purely hronchiall 
sound. Andral called it a sound of pulmonary expan-f 
siou or vesiculai- respiiation, thus designating its seat, | 
and giving it name. 

Many si>eak of vesicular and respiratory murmursfl 
as intercliangeable terms. The late Dr. Hyde SaltfflrJ 
placed the seat of the respiratory or vesicular murmucV 
in the convective system, and mostly in the 8ub-f 
plum-al, minute bronchioli (British and Foreign Med.'t 
Chir. Rev., July, 1861). Dr. Waters, of Liverpool, I 
whose prize essay on the minute anatomy of thdJ 
hmnan hmg has done so much to mcrease our knowl-¥ 
edge on this subject, describes the mode of connection! 
of the bronchioli with the air-sacs. The opening sorae-l 
times is, as it were, a liole punched out, clean i 
round, and the air, passing in and out, must make a 
sound much in the same way as is done in a toy t 
whistle. Tlie late Dr. Cammann, of this city, believei 
the cause of the murmur to be the passage of air intc 
the air-sacs and out again. Dr. Williams, after Bpeak.4 
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ii^ of portions of the chest -ivhere blowing souiida are 
heard, goes on to say: "Then there is the vesicular 
respiration, whicli is heard in most other parts of the 
chest; it is a diffused raunuur caused by the air pene- 
trating through the miimtest tubes, and into their 
numerous vesicles or cells," Dr. Gerliard, of Phila- 
delpliia ("Lectures on the Diagnosis, Pathology, and 
Treatment of Diseases of the Chest"), says: "The 
sound of air entering the vesicles is different fi-om that 
caused by its passage through the tubes, and the for- 
mer is, therefore, known as the vesicular sound, the 
latter as the tubal or blowing sound. The vesicular 
sound is often called a muntiur, from its softness and 
diffusion over a large space, and cannot be produced 
unless the vesicles are he^ilthy or neaily so." And 
e^ain he says the cause of difference " seems to be the 
different manner in which the air impinges upon the 
vesicles and tubes. But the vesicular sound m in part 
owing to the vibration of the air, and in part to the 
noise produced by the dilating of the vesicles them- 
selves."* 

Dr. Walshe represents the natiual respiratory niiu-- 
murs as caused by inspii-atJon and expii-atiou, for which 
there is usually a healthy type, "commonly termed — 
O, pulmonary or vesiculai-; b, broncliial; c, ti-acheal; 
d, laryngeal; e, phaiyngeal, according to the ])art of 
the respiratory apparatus from which the sounds audi- 
ble externally are transmitted." Di'. Con-igan divides 
the sounds heard in aasciUtation into " simple soimds 
or miu'niurs, and compound sounds or rattles. . . . 
All the sounds heard in the chest belong to one or the 
other of those two kinds; and if, when you hear a 



•Dr. Gerhard's explanation ehows that he very nearly isnni- 
pivbended the du&l charaat«r of the respiratory ninnuan. 



40 



DLSEASES OF THE HEART AND LUTfGS. 



sound, the exact nature of which you niay be in doubt I 
of, you will first refer it to its class, your labor in de- i 
terminijig wliat it is will be very much diminished." 
The American editor of "Stokes on the Chest" de- 
scribes vesicular murmur as that " of a soft and gen- 
tie, or, as it has been otherwise described, a mellow, 
continuous, graduaUy-developod, breezy niminur, »in- 
attended with a sensation either of dryness or bmnid- 
ity; and we are properly cautioned by M. Fouruet and 
his reviewer not to expect a character of sound which 
conveys the notion of a successive dilatation of sepamte 
vesicles, or, as it is sometimes called, pure and vesicu- 
lar." Dr. Hyde Salter says: " There is another reason, 
to which I have not referred, which makes me think 
that the respii-atory murmur must have a tubular or ' 
quasi tubular seat, and cannot be formed in the air- 
cells; it is, that fine crepitation, such as that of pneu- 
monia, supplants it; it does not merely dro^vn it, it | 
supplants it; the two do not coexist; " and farther on: 
"If, then, pneumonic crepitation is a veritable tube- I 
sound, and its seat the microscopical tubes immediately I 
subtending the air-cells, the supplanting and destruc- 
tion of the respiratory miumur by it would show that 
this latter has an identical seat, and is therefore a \ 
tube-sound," This explains Dr. Salter's views as to \ 
the seat and cause of the murmur. He beUeves it to 
be caused by the passage of air through those micro- 
scopic air-tubes, just before they reach the vesicles; 
and, as he is one of the latest and most brilliant writers 
on this subject, perhaps he represents the more ad- 
vanced views of tlie profession. He does not deny ! 
that sounds formed anywhere in the convective sys- 
tem, fi'om the mouth or nose to the smaller bronchi, 
mingle with and enter into the composition of the re- ' 
spiratory niumuu-, but he denies that the air- vesicles or J 
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oH have anything to do iii forming the soiinil. Hp 
believes the soiuid is formed in tlie bronchioli, imme- 
diately subtending the pidmonary pleura. 

Carefully examining the opinions of all these diflfer- 
ent ^vriters, it is evident that some consider the respira- 
tory murmur as having a single seat and cause, while 
others recc^nize its composite character. I am not 
aware that any one has heretofore ever attempted to 
analyze the murmur, and study its constituents sepa- 
rately aa well as together. They speak of the vesicu- 
lar character, the pidinonary quaUty of the respiration, 
but they attempt no analysis. To show that this may, 
and ought to be done, in order to attain unto a higher 
grade of excellence in diagnosis, is the midn object 
of this pajier. A clear understanding of tliis whole 
matter will make it necessai*y, as preUminary, to look 
at the minute anatomy of the tissue of the lungs, and 
of the bronchial system; secondly, the circulation of 
the lungs and of the hroncliial system; and, thirdly, 
the characteristics and constitution of the residual air, 
its object and office. 

The bronchial or convective system may be called 
the broncho-respiratory system, and the pulmonary 
the true respiratory system. They differ in almost 
every respect. The office of the hroncho-nspiratory 
is to convey air into the true respiratory system, wliile 
the tnie respiratory system is where the great function 
of oxygenating or of vitalizing the blood is perfected. 
The bronchial system is characterized by (Sirlilage in 
its fibrous sheatli. In the upper part, whi,'rc it is nec- 
essary to prevent collapse of the tubes, the cartilage w 
in nearly perfect rings, but as the tubes pass into the 
lung-structure, which is occupied by residiml air, tho 
cartilage gi-adually loses the cliaRW^ter of rings, and 
appears merely as deposits oomrriug at irregular in- 
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tervals, down so far as the bronohinl arteries extend, 
to where the bi-onchial veins comjnence to carry back 
the blood tliat lias passed through the capillaries of the 
bronchial mucous membrane. The mucous membrane 
also of the broncho-respiratory system, is different 
from that of the true respiratory system in this, that 
it is ciliated epithelial mucous membrane, while the 
other is of tesselated basement epithehum,* The cir- 
culation also is entirely different. The convective 
system is supplied by the bronchial arteries alone; the 
pulmonary substance by both the puhnonary artery, 
and the nutrient arteries of the lungs, which are the 
connecting link between the two systems. The nutri- 
tive arteries arise from the bronchial arteries, but have 
no accompanying veins. Thus, blood, after perform- 
ing the proper office of nutrition in the pulmonary 
tissue, is at once reaerated, and passes into the venous 
radicles of the pulmonary vein prepared foi' systemic 
circulation, t 

The bronchial arteries have been called the nutritive 
arteries by anatomists, but they have not dwelt upon 
the fact that the veTux comites do not attend these 
arteries into the pulmonary structure, and that, conse- 
quently, this gives them a pecuhar character. The 
bronchia] veins return all the blood of the bronchial 
arteries; the nutritive ai-teries ai'e derived from the 
bronchial but have no veins. Their blood is reaerated 
where they do theii- work, and it finds its way into 
the venous radicles of the puhnonaiy vein as arterial 



•The ciliated oolaninar epithelinrn 
bronchial mucoiu tiieiubrane. ceases at 
alveoli. (Dt. Waters "On the Ch«st," 1808. 

tibid., pp. 16, IT. Also, Strieker's "Histology." 1872, p. 448- 
NIeineyer, vol. i. p. 00; Wilsou's "Anatomy," p. 514, 1866; Gr&jr^ | 
"Anatomy," p. 720." 
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blood. This anomaly in the circulation is of great in- 
terest in explaining physiological causes and pathologi- 
cal effects. In pneumonia it is the nutriejit artery, 
accompanied with its plexes of ganglia of the organic 
nerve, lymphatics, etc., that preserves the life of tlie 
part, and governs the whole process of resolution. 
We can all remember the anxiety of pitictitionei-s, in 
the past, to prevent abscess and gangrene of the lung 
after inflammation. But time, and a more careful 
study of the natural histoiy of the disease, have proved 
to us that gangrene and abscess are rare accidents, 
even when do treatment at all is had. This peculiar 
arrangement of the nutrient artery gives us an early 
knowledge, in many cases, of commencing phthisis. 
Occupation of the air-sacs by tubercle interferes with 
the circulation, and blood is thrown hack upon the 
broncliial artery, and the result is bi-onchoiThagia, a 
conservative act; for, like the application of leeches, 
it sets the absorbents actively at work to remove the 
cause— the new tuliercle. And in this way cases of 
early phthisis are self -cured, or, at all events, amelio- 
rated, and the physician is guided in bis treatment. 
This singular fact in the circulation was discovered 
I by the late Dr, Canunann, in making his experiments 
to prove the non-anastomosis of the arteries of the 
[ lung. Using a colored fluid suitable for fine injections, 
I he found that, when he injected the piUmonary artery, 
i the fluid returned easily by the pulmonary vehi; but, 
injecting the pulmonary vein, the fluid not only passed 
into the pulmonary artery, but, if the injection was 
carefully continued, it would also find its way into the 
bronchial arteries. Then, again injecting the bi-onchiid 
I art^es, he found that the fluid after a little time passed 
linto the pulmonarj- vein; this proved that there was 
I ccmimunication between the bi-onehial arteiies and the 
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pulmonary vein, but not with the pulmonary ai-t* 
This was shortly after 18-10, and before, I helieve, any 
expeiiments had heen made in Europe, in regai^ to 
this cii'culation. Since then, several observers havo 
come to nearly the same conclusion. Drs. WiUiama 
and Adiiaui beheve "the vessels of the bronchial 
mucous membrane terminate in the pulmonary veins, 
and those of the deei;)er plexus in the bronchial veins." 
Dr. Waters says, after exi)laining his experiments, 
which were very full and minute: "That a distinct 
and free communication exists between the bronchial 
vessels and the pulmonary veins admits of ocular 
proof. I have seen, with the aid of the dissecting 
microscope, the small vessels passing from the outer 
surface of the bronchial tubes, and forming a small 
trunk, which terminated in a pulmonary vein." I>r. 
Watei-3 also says: f "It may be said that such a view 
militates against the generally-received opinion of the 
purity of the blood I'etuined to the left side of the 
heart, for, if the bronchial blood is poured into the 
pulmonary veins, it is returned to the left auricle 
without undergoing the process of aeration, I would 
answer that the view I have taken is supported by 
anatomical facts, a basis on which all physiological 
theories should be founded." I remember that Dr. 
Cammann, also, could not reconcile the incongruity of 
the apparent fact that venous blood passed directly 
with the aerated blood of the pulmonary vein, and 
into the left heart. Both of these gentlemen over- 
looked the truth that the blood from the nutrient 
artery passes tJu-ough capillaries in the true respira^ 
tory system on its way to the radicles of the pulmonary 
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" Cominunieatcd to me by Dr. Cammann. 
t " Minute Anatomy uf tlie Human Lungs." 
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vein, and, of course, is TeaPT^ated. Dr. liobei-t Lee, if 
my memory serves nie (for I liave not the paper at 
hand), says tliat the extension of the bronchial artery, 
after it has quit company with the vein, receives addi- 
tions from the mammary and intercostal arteries, and 
has the proper title of nutrient aiteiy. I do not quote 
his worIs, hut the substance, as I remember it. 

I believe, then, I am warranted in holding tliat there 
is a complete ditTerence in the blood vessels of the con- 
vectivo and of the jtulmonai-y systems. The nutrient 
ai-teries of the bronchial system have their verns 
comites; the nutrient arteries of the true respiratory 
system have no accompanying veins, but pass their 
hlood reaerated directly into the pulmonary vein, pre- 
pared for systemic circulation. The nutrient artery is 
no exception to the nije of complete difference in the 
two systems, for in its office it belongs wholly to the 
true respiratory. The vessels of the bronchial system 
are the bronchial arteries and veins; the vessels of the 
true respiratory are the piilnionary artery and vein, 
and the nutrient artei-y of the lungs passes frora one 
into the other. 

Where the bronchial system ends the pulmonary 
begins, and the division is sufficiently marked— it is 
where cartilage ceases and alveoli commence. The 
structure of the tnio respiratory system is composed 
of termuial bmnchii, in which are develoiKxl alveoli ajid 
the air-sacs, that is, wherever alveoli are foimd. Its 
whole object or ofticB is aeration of the blood of the 
body. It is greatly distensible, and in this differs from 

' the coiivective system, which is bat little sn, and its 
formation evidences design in the economy of space 
and for its especial purpose. The bronchioli have 
alveoli develojied in their sides, but not to the same 

\ extent as in the au--sacs, which are but a skeleton net- 
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work for the convenient spreading out of alveoli, with 
their rete mirabile of capillaries, for the aeration of 
the blood. The tenninal bronchus enlarges at its end, 
and the air-sacs are developed from this enlargement, 
according to Dr. Waters, as a cluster of leaves are, 
sometimes, from the end of a twig. Prom six to thir- 
teen of these air-sacs are in connection with the en- 
lai'ged end of a terminal bronchus, and this little clus- 
ter forms a lobulette — a complete iyjyQ of the whole 
lung. Each lobulette has its tenninal bronchus and 
air-sacs for the development of alveoli, its twig of pul- 
monary artery and vein, its branch of nutrient artery, 
with the accompanying gangUa^ of organic nerve, lac- 
teals, absorbents, etc. A collection of lobulettes forms 
a lobule, and a nmnber of these constitute a lobe. The 
fibrous bands of the bronchial sheath, both the white 
and the yellow, are continued, though with great 
tenuity, through the terminal bronchi into the air- 
sacs. They surround the mouth of each air-sac, and 
give firmness to the frame of eadi alveolus. Muscular 
fibres also accomiKiny tliose bands, though their pres- 
ence is doubted on account of their extreme tenuity. 
Niemeyer speaks of muscular fibres as present in the 
true respiratory system. In emphysema, the air-sacs 
lose their power of contraction, and become dilated, 
causing great suflfering and disability to the patient. 
Time and freedom from catan-h allow the function of 
conti'action, which is a nmscular habit, to return. 

Physi(^logists describe residual air as filling the res- 
piratory system as high up as the third or foiui;h divi- 
sion of tlie bronclii. It not only fills the true respira- 
toiy system, but distends it. Tlie elements of the 
distending force are: atmospheric pressure, muscular 
contraction, rarefaction, the laws of diffusion of gases, 
and that of affinitive attraction between oxygen and 
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venous blood. Tho residual air occupies its position 
with BUch pei"sisteuce as to be with difficulty dislodged 
after death, even with inucli pressure. It keejjs its 
place with vastly greatt^r tenacity, during life, when 
each element of foi-ce is in active operation. 

tDuiing inspiration, the contraction of the diaphragm 
increases the capacity of the chest, and at the same 
time the epiglottis is raised, and the weight of tlio 
atmosphere operates actively in dilatiiig the hings. 
Barefaction of the newly-inspired air takes pl;ice upon 
inspiration, o^ving to its immediate and intimate ad- 
mixture with the residual air, and is the third element 
of dilating force. The residual air is estimated to be 
170 cubic inches, and the inspired air at 20. At each 
inspiration, therefore, the residual air wiU be increased 
about one-tenth in dilating power, plus tiie rarefaction 
of the inspii-ed air. 
But the peculiar elements of this expanding force 
, the laws of the diffusion of gases, and of affinitive 
jattraction between the unaerated blood-globules, in 
he capillaries of the rete mirabile of the alveoli, and 
Ithe oxygen, equally distributed thi-oughout the residual 
Chemistry demonsti-ates that gases differently 
lonstituted in certain relations in.stantly intermix when 
Kbrought together. The inspired air and the residual 
lir present these differences. Air entering the con- 
vective system moves in a body thi-ough the broncliial 
tubes till it meets the residual air, when, the law of 
the diffusion of gases operating, immediate admixtimj 
takes place. The residual air is instantly renewed 
with oxygen, in accordance with this law. The in- 
spired atmospheric air moves through the convective 
system, as far as the fourth division of tho bronchia, 
with no other resistance than the friction of the tubes. 
When it meets the residual air, it ia immediately con- 
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stimed, as it were, and dows not accumulate, causing 
resistance. On this account the inspired aii- moves 
with increasing velocity, producing air and tube- 
friction mumiur. Tidal air in health is only heard in 
mapii-ation. Velocity of the moving air-friction in the 
tube is the cause of murmur. Any one may demon- 
strate this fact by breathing through a tulw gently, 
when there will be no miu-miir; but. if he inci-ease the 
Velocity of the moving air, he will get sound, which 
yiU be increased in sonority and luised in pitch just 
in accordance with the rate of motion. In health, in 
unconsciouB breathing, explication is not heard, and 
We know by expeiience tliat, when it is heard in un- 
conscious breathing, thei-o is disease; it may be 
phthisis, or it may be emphysema — other conditions 
niust determine which. A liursh mumnu- may be 
produced at will, by hmi-ying the respiration. It is 
heard in systemic diseases like cholei"a, or in diseases 
of particular organs, as in cardiac apnoea, or Bright's 
small kidney. The cause of murmur, in air mo^-ing 
in a tube, uo matter what ai-e the other conditions, or 
the disease, is the velocity, increasing the air and tube- 
friction. 

Prot John W. Draper has given a convincing ex- 
planation, based on accurate experimentation of affini- 
tive attraction in the systemic capillaries, as one of the 
efficient causes of the circulation. The same power 
operates in the pulmonic circulation, but with this im- 
portant addition, that the attraction is not alone in 
the puhnonic tissues and the blood, but pi-inc-iijally in 
the venous blood and the oxygen of the residual air. 
This is the cause that brings the venous blood and 
oxygen together, in order that the blood may be puri- 
fied and fitted to continue the life of tlie body. Let 
118 endeavor to comprehend the intiicate mechanism 
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? respiiatory act. Inspiration has taken place — 
twenty cubic inches have been added to the residual 
air, evenly and equally admixed — dilatation has taken 
place with force, and is continued and increased by 
the rarefaction of beat. The true respiratory system, 
by its muscular power, contracts forcibly, antagonizing 
the dilating residual air. B^h particle of pure air, 
acknowledging its attraction for the venous blood, 
presses up to the alveolus, through the struggling 
mass, and rushes to the blood-globule in the caiHllary 
—makes the interchange— gives np its oxygen, and 
receives in return tissues, detritus, and carbonaceous 
materials, loses its attraction, becomes passive, then 
is crowded bock by other eager particles pressing for- 
ward, imtil finally it finds itsrff well up in the bron- 
chus, with its filthy tood, whence it is expired. The 
blood-globule from the pulmonary artery, entering the 
capillary of tlie alveolus, hurries along throngh the rete 
mirabile^ drawn by its affinity for oxygen, till it meets 
a particle of pure air, makes the interchange, loses its 
activity, but is now jjushed onward by other globules 
pressing forward from behind, till it finds itself in the 
venous rajlicle of the pulmonary vein, fitted for sys- 
temic circulattou. 

The movement of the blood-globules is much assisted 
by the contraction and relaxation of the muscular 
fibres of the true respirator}- system. Different bun- 
i dies of these fibres, contracting and relaxing in succes- 
sion, give not only a living vibratory motion, which 
assists in hurrying the globules along, but produce a 
I Busurrus, which, being heard at the chest-wall in mul- 
I titudinous concert, with consonating tube and air-fric- 
f tiou soimd is true respiratoiy murmiu-. These facts 
in minute anatomy and phj-siology (and they hardly 
I admit of any dispute) prove that the residual air, as a 
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body, has no more motion than has the bottom of the 
deep sea. No change can occur except molecular, and 
none other is necessary. The law of diffusion of gases 
assures the comparative purity of the residual air, as 
well as its constant and guarded impurity, which is so 
necessary for the accomplishment of the vital act.* 
The circulation would not go on if each blood-globule 
should immediately come in contact with pinre air, for 
then it would lose its impeUing force, and, all of the 
globules alike losing their attraction, there would be 
stasis. Instead of this, both in the blood and the re- 
sidual air, each globule and each air-particle moves in 
perfect order, never in each other's way. This shows 
how the individual may live in bad air for a time, re- 
sisting its evil tendencies, and even that of poisonous 
gases. It shows also why medical inhalations fail in 
their object. Medicated vapors have little or no ad- 
mission into the residual air. Even oxygen gas, which 
is sometimes sei'viceable, can only supply atmospheric 
deficiencies. It can neither do the hami nor the good 
that has been predicated for it. An animal may even 
live for a time in pure oxj^gen gas, the active inter- 
change tixking place between the gas and the blood re- 



* "This diffusion [of ga^^os] is constantly going on, so that the 
air in the puhnonary vesirles, wliere the interchange of gases with 
the blood takes i)laco, maintains a pretty uniform composition. 
The process of aOration of the blood, therefore, has none of the 
inteniiittent character which attends the mechanical processes of 
respiration." Flint, Physiolofry, vol. i. p. 407. 

*' Now it is obvious if no j)rovision existed for mingling the air 
insi)ired with the air already occupying the lungs, the former 
would penetrate no further than the larger air-i)aswige8. The 
change must be attributed to the * mutual diflfusion' of gases.** 
Carpenter, IMiysiology, Phila., 18.")3. See, also, Kirke, Physiology, 
p. 235. Cyclopjedia of Anat. and Phys., I-iond., 184749, vol. iv., 
part i., p. 302. 
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storing the necessaiy grade of inipuiity in the residual 
air. 

If, then, the only change or motion that is possible 
in the residual air be molecuhir, what becomes of the 
theories of air and tube-friction murmurs, whether in 
the terminal bronchioh or the air-sacs and alveoli, as 
cause of the so-called vesicular murmui- ? Are they 
not physical impossibilities ! And. too, what becomes 
of the theories of the mechanistn of crepitant rdle f 
If there is no motion but the molecular, there can be 
no bursting of bubbles in the microscopic tubes, and 
that theory falls. If the residual air constantly and 
forcibly distends the true respiratoiy system, how can 
the walls of bronchioh and air-sacs como together, to 
he separated again by each inspiration of fresh air, so 
as to produce fine crepitant rdle ? This theory, like- 
wise, supposes a physical impossibility. All theories, 
whether of vesicular murmur or crepitant rale, which 
ignore the presence of the resiilual air, ai-e of necessity 
incompetent. The fact that residual air has none but 
molecular motion may be demonstrated by a distensi- 
ble bag, as of Indiaruhlior. Wliile it is being forcibly 
filled with air, there will be air and tube-friction mur- 
mur at the mouth only, where the air moves in a body 
with velocity. The body of air in the bag will be in- 
creased by particles of air sliding in among each other 
and without sound. But there will be resisting vibra- 
tory sound in the walls of the tense dilating bag; 
different, however, from that of the contracting true 
respiratory murmur in this, that it is only he-aid during 
dilatation, while the other is continuous, because owing 
to active muscular contraction. Dr. Hyde Salter says, 
after speaking of the occupjincy of the tiiie respiratory 
system by residual air, and that al)out twenty cubic 
inches of atmospheric air are added at each inspiration; 
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' Each air-cell is, therefore, a tenth larger at inspira- 
tion than at expiration. Now, it is inconceivable that 
this sUght variation iu the capacity of these shallow 
open concav7.ties should l)e attended with any sound. 
I cannot conceive it possible. For, be it remembere4| 
that the air-cells are not nearly-closed cavities com- 
municating by constricted orifices witli the general 
cavity of the lobular passage, but wide-mouthed and 
patulous like a teacup.* And be it remembered, too, 
that m respii-ation the air is not pumped out of and 
into the cells, but, as they undergo tliis shght cliange 
of volume, a small part of their contents passes just 
without them, and then again, on their recoveri: 
their capacity, from without just within them, if onej 
can speak of 'within' and 'without,' in reference 
such shght intercliange of situation. For, really, thei' 
renovation of the air in the tissues of the lung does 
not depend on its actual removal, but upon t!ie law o£ 
the diffusion of gases." 

This reasoning is cogent and unanswerable. It 
proves beyond ca\-il that there is no motion in the air- 
sacs and alveoh to produce air and tube-friction sound,, 
and yet he attempts to show that there is such motioii.t 
in the ternmial broncliioh and intralobular passages. 
He says: " But while the movement of the air at each, 
idveolus would be so slight, so almost inappreciable, 
the collective expansion of all the alveoli common, to. 
a lobular passage, and the consequent abstraction 
air from the general ca^aty, would I>e considerable, an^i 
would create a considerable msh of air into the lobi ' 
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• Dr. Salter refers to the alveoli whiuh are developed botli 
the bronehioli iind in the air-saca. The alveoh developed wii 
theair-sac9, althoui^h wide mouthed and patiilous, aroyetencii 
ill sacs whieh have only a narrow opening, preveatlng movi 
ot air en masse. 
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passage to supply its place, for the modicum of air, 
however small, appropriated by each dilating air-cell, 
would of course be multiplied by the niunber of cells 
communicating ^\ith the common axial cavity of the 
lobular passage. ' ' 

Dr. Salter's able reasoning shows that there is not 
enough motion in the alve<ili or air-sacs to cause sound, 
and it is strange that he did not see that the same rea- 
soning apphes with equal force to the an* in the bron- 
chioles and intralobuLir passages. The residual aii' 
occupies these passiiges just as well as it does the air- 
sacs ; one-tenth is added at each inspiration to the 
whole body of residual air, and Dr. Salter himself has 
said that these small bronchial tulles were lai-gely dis- 
tensible; consequently, the velocity of motion in these 
passages where alveoli are develojK^d must be too little, 
if there be any at all, to produce any sound. There 
certainly can l)e no rush; indeed, I have already shown 
that there can be no motion, except the molecular. 
But, for argument's siike, if there should be motion in 
these minute tubes, as Dr. Salter claims, it could not 
possibly have the velocity necessary to cause sound. 
Dr. Salter's argument to prove that the seat of crepi- 
tant rale and the seat of respiratory murmur are the 
same — " The rale supplants the tnie respii'atory mur- 
mur; the two do not coexist" — heretofore quoted, is 
convincing. Had he placed the seat in the air-sacs and 
alveoli as well as in the tenniniil bronchioli, he would 
have been coiTect, for then he must have acknowledged 
that it could not be by tube and air-friction, and he 
would have been forced to accept the true explanation, 
that of dilatation and contraction. Crepitant rale in- 
dicates the conmiencement of the process of inflam- 
mation, and it supplants the true respiratory mmmur. 
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Let US study the evidence in tlie light of the 1 
respii-atory murmur. 

If you have lately examined the chest of a person id 
health, and have not*?d the nnu-mur in its fullness a 
perfection, and should bo called to see the same personi 
suffeiing from a chiU, with pain in the head, hack,^ 
limbs, etc., and should again examine the respiration 
carefully, you will still hear the true respiratoi-y mur- 
mur, but it will he obscured or muffled. All the capil- 
laries of the lung are crowded ivith blood, and this is 
the explanation of the muffled murmur. If you "wait 
a few hours, and a^ain examine him, you find the true 
respiratoiy murmur absent, and, in place of it, the 
fine crepitant rSle, The congestion of tiie capillaries 
of the lung still i-emains ; there is scarcely a perceptible 
difference in the percussion -note; the residual air still 
occupies its seat in the tnie respiratory system, and it 
still continues to dilate the air-sacs, alveoU, and ter- 
minal tubes. Whatever change has taken place mu 
have been at the seat of the true respiratoiy murmur.! 

In tissues that may be seen, what is the first resulq 
of inflammation ? Is it not that plastic material i 
thrown out into the connective tissue ? Tliis, ; 
nmst take place in the lungs. The connective tissiu 
of the lungs, delicate as it is, has been filled with p 
tic material. It has I)econie thickened and stiffenedg 
it cannot contract, and the true respiratory miuTuu 
is gone; but it must yield, though unwillingly, to t 
dilating force of the i-esidual air, inci-eased one-tentl 
at each inspii-ation, sepai-ating newly-formed pla 
exudations, causing soimd, which we hear as ; 
crackling, and call it crejiitant rale. If we wait a few! 
horn's more, and examine again, we will find 1 
crepitant nile as well as true respii-atorj- murmur 1 
gone, and all is silent, or there may be bronchial < 
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breathing. Exudation lias been poured into 
the true respiratory system, and consolidation is tlie 
result. Tlie seat of crepitant rMe is now become the 
seat of exudation. 

This ie the tme mechanism of crepitant rale. In 
this paper I have endeavored to show that the bron- 
chial respiratory system is entirely diflferent from the 
,true respiratory system in anatomy, physiology, ob- 
ject, and use, and that the physical signs of pathologi- 
cal change are equally distinct and diflferent. That 
tlie residual air. occvipying. as it does, the true respira- 
tory system with foi-ce, precludes the idea of currents ' 
of air within the lungs, and consequently the accepted 
theories of the vesicular or respiratory murmurs and 
of the formation of crepitant I'S.le are necessarily in- 
competent. If my points are well taken, and the proof 
convincing, the profession will eventually sustain the 
truth, and nmch that has been received as settled 
literature will be swept away as rubbish, to give room 
for truer and better giounds of faith. 

The composite character of the respiratory murmiu: 
must be made evident, analytically as well as syntheti- 
cally. The two elements, different in cause, character, 
and seat, must be individually studied in order that 
'"we may con-ectly understand their significance in 

.thological changes. We may present their union 

id the result to the eye, thus: 



Broneho -reepi ratory 



Respiratory 



The reasons for introducing a new terminology are, 
I that broncho respiratory and true respiratory are de- 
I ecrjptive, and indicate the seat of the murmurs. The 
t-t^rm vesicular mui'mur was applied by Audral, sup- 
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posing that it described the minute anatomy of th« 
seat of the mm-mur. 

Latev investigationa show that the term is misap- 1 
plied, for there are ijo structures that may properly 
be called vesicles in the lungs. Again, the terms 
vesiculai' and respiratory have been applied indiscrimi- 
nately, and their present use would lead to confusioi 
and misapprehension. 

In order to practically study these murmurs, it "V 
best be done by selecting a healthy jierson about twentyj 
five years of age, with perfectly-developed chest i 
with muscles not hardened by manual labor. 

RESPIRATOHY MURStmtS. 

Place the ear Ughtly yet firmly to the chest, alloiv 
the head to rise and fall with the respiration, liste 
to the breath-sounds of the patient, and breathe 'v 
him synclux)nously. Tlie tidal-air of bronchial n 
mur will first catch the ear modified by the true re 
ratory murmur, and, as has been described, it is I 
the sighing of the trees over our heads in the fore 
when the leaves are gently stirred by the breeze, 
character and quality of the respiratory murmur c 
pend upon the absence or excess of one or the othCT c 
the composing elements. If the true respiratory r 
mur be maximum in fullness, the tidal air-sound T 
be short-, only heard in inspiration, and wiH be of t 
soft, breezy character described as gently sighing. 

While, if the broncho-respiratory be in excess, t 
tidal-air sound will be hai-sh, raised in pitch, and i 
be heard both in inspiration and expii-ation, and 1 
comes a sign of disease as the other is of health, 

BEONCHO-BESPntATORY tTUKMint. 

Broncho-respiratory murmur may be studied I 
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forcing tlie breathing, when it will be heard in both 
inspiration and expiration, and its liarshness, loud- 
ness, and pitch will depend upon the force given to the 
respiration. This munmu- may be heard in its natiual 
perfection in the chest of a child, before the true respi- 
ratory murmur has been developed. 

TRUE RESPIRATORV MURMUR. 

Tlie ear accustomed to auscultation, after a few 
moments of concentration of the attention upon the 
respiratory murmur, will i-ecognize its dual composi- 
tion thus: if the chest be perfect in condition, the tidal- 
air sound will be heard in inypiration only — soft and 
short, like breathing gently tlirough the closed teeth — 
while the true respiratory murmur will be continuous, 
increasing in fullness by inspiration and diminishing in 
expiration. It is of low pitch, and is like tlie maring 
of the sea at a distance, the waves breaking on an even 
shore of sand; or, better still, like the sound made by 
bees in cold weather, when the hive is tapjwd with the 
finger. It is like the innumerable vibrations of the 
wings of b(.i>s, increasing to maximum by full inspira- 
tion like the coming waves on the sea-shore, and de- 
creasing in expii-ation as they recede. If tlie breath be 
held, this murmur may be heard without admixture, 
for there can then he no bronchial friction niumiur. 
The Bound is the susmrus of the deUcate muscular 
fibres of the true resph-atory system, contracting and 
relaxing over the dilating and resisting compressed 
residual air. If the breath be held after a full inspira- 
Hon, the nnuTiiur will be at its maximum; if it he held 
after erpiraiion, it will be at its minimum fullness. It 
cannot be exaggerated, as has been said of the so-called 
Tesiailar mmnmr. If the tme respu-atory system be 
nnduly dilated, it loses its ixjwer to conti-act on the 
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residual air, aad the murmur wholly ceases. This is 
a sign of emphysema, and is proof of the muscular 
cause or origin of the sound which may return again 
after rest. 

This murmur only commences to he developed in 
the child at eight yeai'S of age, becomes recognizable 
at twelve, but is only fully developed at maturity. A 
beginner in auscultation may recognize true respira- 
tory murmur in a good subject with ease. But, when 
tlie chest has lost its excellent quality as an acoustic 
chamber by pliysical changes, resulting from inflam- 
mation, or when, from disease of the lung itself, the ' 
natural respiratory murmur has been altei'ed or lost, 
or when the chest, although in its natural conditions, 
may be covered by thick and hardened muscles, the \ 
trained, expert ear only can arrive at diagnostic truth. 

These facts, instead of being a matter of discourage- J 
ment, should induce beginners to pm-sue auscultation | 
with untiring assiduity, knowing that the end will ] 
crown them as masters in physical diagnosis. The | 
ability to recognize tme respiratoiy munnur under i 
any conditions, to analyze its quahty, and measure its ' 
power, gives its possessor the means of knowing even I 
the approach of that most insidious disease, phthisis, I 
and suggests the method of prevention. 

The tme respiratoiy system, air -sacs, alveoli, nutri- 
ent ai-teiy, ganglia of tlie organic nervous system, with I 
absorbents, etc., all requii-e active lise for the preven- 
tion of disease. Phtliisia does not begin in the lower I 
part of the lungs, which are constantly and actively in I 
motion. If we insure the same kind of exercise in the I 
upp<ir part, we prevent and may even arrest incipient j 



p 



ABTICLE IV. 
Plastic Exudation WrrHis the Pleura. 
Dry Pleurisy* 
It is the known experience of all who make autop- 
sies that thickened pleui-ae and plemitic adhesions, 
the results of plastic exudation, are of fi-equent occur- 
rence; and yet the text-books and teacheia of physical 
diagnosis give us no signs for their easy and ready 
recc^nition. Practitioners who have watched cases all 
throi^h a whole course of iUnesa, ending fatally, have 
been surprised at the post-mortems to find abundant 
evidence of plastic exudation within the pleui-a, al- 
though none had been suspected dui-ing life. It seems 
strange tliat medical observers in the past should have 
been content not to have i-ecognized physi<;al signs of 
such obvious pathological conditions. One standard 
^rriter, however, acknowledges the existence of intra- 
pleural noises. Dr. Walshe arranges and classifies 
them (" On Diseases of the Lungs," p. 118), and his ar- 
rangement is evidently intended to cover all possible 
intra-pleural sounds. But the world of medicine has 
[given him credit for hardly more than hy]>otlietit';il 
ining. Recently, one whose experience is ample, 
■And whose reputation is world-wide, said in substance 
ihat it was the general voice of the profession that 
pleuritic adhesions were not recognizablo by signs, and 
that if they were the knowledge would be of no prac- 
' leal value. This midoubtedly represents tlie accepted 
iTiews of the leaders of medical thought. In i-egard to 

*Baod before the N. T. Statu MMiical Society at Albany, Feb. 
Rfa,18T8. 
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the possibility of iiitra-pleural noises, Dr. Stokes sayB: I 
" It is only when the sui'faces are rendered dry by an 1 
ari'est of secretion, or roughened by the effusion of I 
lymph, that their motions produce sound perceptible | 
to the ear." Dr. Walshe says, speaking of the normal I 
conditions of healthy pleura: "This noiselessness of I 
movement of the pleural surfaces upon each other de- 
pends at once upon their perfect smoothness and slight 
hiunidity. " The silent movement of the healthy pleura 
upon itself, and the rhonchoid effect of plastic exuda- 
tion, as quoted from Drs. Walshe and Stokes, and! 
which are self-evident in their truthfulness, seem not m 
to have had their proper influence upon the minds of 1 
medical observers, and this may be the reason why i 
these conditions producing sound have been so gener- 1 
ally overlooked. I believe the explanation is simply 1 
that it is because the common signs belonging to plaa> I 
tic exudation within the pleura have been miainter-l 
preted. Mucoua rdles have been considered, and truly, f 
as being caused by mucus moving in the latter bron- 1 
chi; and also the so-caUed subcrepitant or sub-mucousl 
rMes, by a paiity of reasoning, have been described I 
as being formed in the smaller tubes, the size of thd I 
tube proportioning the size of the rale. Fi-om the first p 
postulate, only partially true in itself, all the succeed-,] 
ing eiTui-a have arisen. Mucous r^les may bo foiiuedl 
in the larger bronclii; but subci-epitant rales cannot I 
occur in the broncliioli. I tiiink I have demonstrated! 
in a former paper (jV. F". Medical Journal, May, 1873)ij 
that cun-ents of air in tiie true respiratory system ai-a 
impossible. AH of the tnie respu-atory system — ^thafej 
is, all of tliat part of the luuga which is beyond t 
third and fourth divisions of the bronchi — is filled p 
sistently by the residual air. No motion can evea 
occur there, such as could produce friction murmurs.! 
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There is no motion witliin the residual air of any force 
or velocity in any clirectioa — no movement at all except 
the molecular, which is silent, and there is no need of 
any other. Therefore, there being no air movement, 
there can be no subcrepitant rSIes formed within the 
true respiratory system, for their mechanism in the 
brenchioli becomes a physical impossibility. 

Above the third or fourth divisions of the bronchi 
there is tidal air, producing air friction murmur; and 
if mucus be present that may be moved along with it, 
producing rales or rhonchi which may be heard at the 
chest wall. Their mechanism places them at different 
distances from the ear, and the same rale may be heard 
at several points, a fact that is noted hy that delicate 
organ with mai-velloua accm-acy; while plastic rSles 
formed within the pleura are always near the ear, 
moving toith the lung within the parietes m expansion 
and contraction of the chest, and aie heard only over 
the site of their occurrence. The true mechanism of 
subcrepitant rdles is always intra-pleural, and depends 
upon the presence of exuded lymph. But true mucous 
riles may be telephoned into the chest-wall at long 
distances from their occurrence, and yet are easily 
recognized as such. 

Convincing proof of the correctness of these novel 
positions may be had by a careful compaiison of clini- 
cal notes of the site of rSles with their post-mortem 
revelations. In my own experience, both in liospital 
and private practice, I have never failed te find the 
presence of plastic exudation after death as cause of 
the i-^es heaj-d during Ufe. If the plastic matter be of 
recent formation, the signs will be soft-teaiing rdles, 
like tearing moist flannel, two or three threads at a 
time. The rales may be exceedingly dehcate, and re- 
qtiire close attention and acute hearing to recognize 
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them, and a corresponding condition of the exudation 
will appear at the autopsy. Again, the adhesions may 
be months or years old, ajid the rales will be corre- 
spondingly hard and dry, sometimes creaking like new 
leather, and the plastic matter will be found after death 
dense and strong, like bands of cartilage. Dr. Walshe 
is iu error when he says: " We cannot predicate from 
the character of the friction Bound the state of the 
pleural exudation," for, availing ourselves of the real 
significance of subcrepitant riles, we may diagnosticate 
with sufficient accuracy the condition of the exuda- 
tion. The character of the rales denotes the age of the 
adhesions. When tubercular deposits take place near 
the siuf ace, plemitic exudation may be an accompa- 
niment. Consequently these rSles, although intra- 
pleural, have been considered, and in some cases the 
diagnosis would be correct, as evidence of softening 
and breaking down of tuberculous masses, or caseous 
degenerations. Still, these signs, always interpreted 
as pulmonary, may lead to error of diagnosis, for the 
rales may disappear, as every observer knows, and no 
lesion of lung stnictui-e remain, for pleural inflamma- 
tion may take place, even at the apex, and no tuber- 
culosis be present. 

Those who never diagnosticate phthisis unless they 
hear moist rales will mostly make their diagnosis too . 
late for auy benefit to the patient, and sometimes, pos- 
sibly, diagnosticate disease which does not exist. Per- 
haps plastic exudation within the pleura and tubercu- 
losis in the limg, when recent, may both be absorbed 
and no lesion result. Yet, plastic riiles heard at the 
upper part of the lung are a grave sign, and should 
engage our eai-nest and immediate attention, so fre- 
quently are they the jtrecursors of disorganization. 
They may be considered a warning by which, if 
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heeded, a disastrous result may be avoidpd. But 
when disintegration o£ lung does tako place, the riles 
remain and increase in loudness and dryness, and, 
when the walls of the cavity are indurated, they aro 
reverberated and a-ackling in character. This was 
called tubercular crackling by Laennec and his follow- 
ers, although the mechanism was acknowledged to be 
a mystery. If, however, any one will carefully note 
the site of these signs during life, and their corre- 
spondence with pathological conditions after death, he 
can hardly fail to he convinced that the cause of the 
rSles is in the stretching of inter-pleural adhesions 
near or over a cavity. But if tho walls of the cavity 
are soft and yielding, and, more so, if they contain 
fluid, the sounds produced hy the Btretching adhesions 
will be liquid in character, like gurgling, but may be 
distinguished from the true by being persist*;nt, while 
the true gurgling disappeai's when the cavity is 
emptied. 

Dr. Walshe relates a case (p. llfi, " On Diseases of the 
Lungs ")w-hich prove that these crackling ralosmay be 
formed outside of the lung. He says: "An exti-emely 
abundant, medium -sized rhonchiis occm-ring ahnost in 
puffs, and having the liquid, bubbling character in a 
most maiked maimer, was day aftt-r day, during the 
week previous to death, detecte<l in the entire heiglit of 
the left side posteriorly. Tlie explanation of the rhon- 
chus natiii-ally suggesting itst-If ■^vas that it depended 
upon cedoina of the pulmomii-y tissue generally. At 
the post-mortem exarmnation, however, I found tliis 
explanation was inadmissible^ for the thin lamella of 
tissue between the cavity and the surface was as hard 
as cartilage, and contained not a particle of senwiity; 
nor was the organ in any part distinctly infiltrated 
with fluid, being on the contrary jxirticularly dry, 
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from its excessive indui-ation. " He afterwards says: 
" Subsequent experience has amply proved the correct- 
ness of this explanation, and shown that moist somids, 
rhonchoid in properties, ai-e pi-oducible whenever ad- 
ventitious tissue within the pleura is infiltrated with 
serosity and the movements of the chest continue 
free." 

Pi-oof that these crackhng rales are formed outside 
the lung is. tliat when the plastic exudation has been 
so abundant as to bind down a lai-ge space of lung, so 
as to prevent all motion in the plem-a, there will be no 
rales. The disintegrated lung underneath being in the 
same condition, botli when the plem-a is moveable and 
when it is not, the rales should be the same in each 
were tliey formed witliin the lung. 

The foUowiiig cases are offered as proof that Bub- 
crepitant rfiles always have an intra- pleural origin: 

Cose I. — Margaret Simpson, New York, 21, single. 
Examined at my office, September 23d, 1870, for ad- 
misson into the House of Rest for Consumptives, at 
Tremont, N. Y. Right side, clavicular and raanunary , 
regions; loss of true respiratory murmur; broncho , 
respiratory prolonged in expiration, and raised in pitch 
in inspiration. Dullness with raised pitch on percus- I 
sion. Diy adhesion raies,subcrepitant in character, at I 
the lower portion of the limg, both before and behind, j 
but more extensively behind. Left apex— a lai^ 1 
cavity recognized by cavernous respiration, with dry ! 
craclding reverberations in the cavity. Dulhiess and 
raised pitch over the whole upper region of the left 
lung, with subcrepitant r31es at the lower part, before 
and behind. Died October 15tli, 1870. Post-mortem 
by H. M. Sprague, M.D., physician to the institution. 
L^rge cavity in the upper part of the left lung, and 
cavemules below. Cavemides in the upper part of J 
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the right }ai]g. Both lungs compieteig bmatd to the 
chest wail triih pteuritic adhrsions. 

Case n.— Kebecca Robinson, bom in Iidand, age 
35. Examined at my office October 99th, 1S70. for 
admission into the House of Rest, etc. Right lung — 
evidence of tuberculosis; second stage, in upper part. 
Left lung— large cavity in the upper part; signs <rf 
pleuritic adhesions (subcrepitant rSles) in the lower 
part of both lungs — more in the left than in the right. 
Poisft-mortenj examination December ISth, ISTO, by 
H. M. Sprague, JI.D., physician to the institution. 
lAige cavity found in the left lung, smaller iu the 
right; both pteura bound firmly to the diest waU by 
adhesions. 

Case in. — Mrs. P., aged 60, examined by H. M. 
Sprague, M.D., for admission to the House of Rest for 
Consumptives, Tremont, N. T., November Soth, 1S72. 
Respirator}' mummr altered at the loft apex; almost 
entirely absent. The so-caIle<l subcrepitant rhonchus 
heard over l>oth lungs, anteriorly and posteriorly. 
December 10th, complained of liaving taken cold; 
coughed rather more than usual; was feverish. The 
pleuritic friction rdles (subcrepitant) much more 
marked than before. Died the next day. Autopsy 
twenty-four houre after death. Right lung tuber- 
culous; is the seat of pneumonia; commencement of 
second stage. Pleui-a thickened at the upj>er part from 
plastic exudation. Lung bound lo Hie chest wtill rnvr 
its entire surface. Adhesions infiltrated with scrosity. 
Leji lung bound to the chest wall firmly in every part, 
though separated from it by a layer of serum. Over 
tlie apex the plem:i thickened to about one fourtli of 
an inch, and hanl as leather. Left limg very much 
congested at apex. Dilated bronchtia <if the size of 
the little finger. The inner eurface ragged ami ulcer- 
5 
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atod, and the walls thickened and fibrous. About half J 
a pint of seiTuii reraaiaed in each pleural cavity after I 
removing the lungs. 

Case rV'.— W. M^ -, aged 35. Admitted January ] 

6th, 1873, to the House of Rest for Consumptives. 
Examined by H. M. Spiague, M.D. Cavity in the , 
left apex and subcrepitant rales lieai-d over the whole 
of both lungs. On the day of admission, complained ' 
of having taken cold, was chilly duiing the day; two 
subsequent days remained in about the same condi- 
tion, but grew worse and died January S)th, the third 
day after athnissiou. Autopsy tweilty-f om- hom-s after 
death. Both lungs bound donm firmly to the chest 
wall, and adhesions infiltrated with serum. About ] 
half a pint of senim in each pleiiral cavity, after re- 
moving the lungs. A large cavity in tlie upper lobe 1 
of the left lung, containing a small half ounce of puru- 
lent matter. The cavity was lined with a diphtheritic 
membrane, easily I'emoved. The pleura over the left 
apex very much thickened; lower lobes congested and ■ 
studded with grayish, fibrous nodules, of the size of ' 
bird-shot — (tubercles ?), Tlie right lung was the s 
of acute pneumonia. Middle lobe, near the root of , 
the lung, contained a few of the same fibrous nodules, 
wliich were interspei-sed with caseous nodules of the I 
size of a ]:'ea. 

Evidently the post - mortem revelations in Dr. ■ 
Walshe's case were a surprise, so contraiy were they ] 
to the usual interpi'etation of signs. Still, holding to J 
the pulmonary origin of subcrepitant rales generally, 
he gives the following directions for making differen- i 
tial diagnoses ! "The crackling foiTn, in itself indis- i 
tinguishable from some conditions of subcrepitant 
rhonchus, may be diagnosticated by the existence of 
fricliion sounds, constant or occasional, and by its being j 
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unaffected by coughiag. Mere moisture in the plastic 
matter within the pleura seems enough to give a rhon- 
choid character to friction sounds." I am quite confi- 
dent that if Dr. Walshe might test all the subcrepitant 
rales by comparing them with the post-mortem condi- 
tions, as he did in the case of crackUng, he would be 
equally convinced that they all have an lutra-pleural 
origin. Dr. Sprague'a cases prove not only tliat the 
ci^ackling rdles, but also the suljcrepitant, are of intra- 
pleural origin. They also prove that sounds that liave 
been dry may become liquid in character, when infil- 
trated with serosity from accession of disease. Old 
adhesions, when the patient is well, may become al- 
most silent, and escape ordinary attention, but if the 
patient take cold they become agaiii loud and distinct. 
The soft- tearing rdles, spoken of before, indicate recent 
exudation, and the softer and more liquid the sound, 
the more recent. 

Commencing at this point in the scale, we may rise 
throi^h all the gradations to dry crackling and creak- 
ing of old adhesions, which ai-e as unyielding as carti- 
lage. The age of the exudation may thus be pretty 
accurately determined, and the knowledge j>rovo of 
great practical value. Recent dejMjsits of IjTiiph may 
be entirely i-eabsorbed, leaving the lung free in ite 
movement afterward. Long observation convinces 
me that plastic exudation and reabsorption (without 
medicine) are a conimon occurrence, the power of the 
vigorous life of the body being sufficient to remove 
efEoaion or exudation within the cavities, unaided. 
But if the power of the life, the organic life, be not 
sufficient, aid must l>e given by the intelligent physi- 
cian, or the exudation remains, doing more or less 
damage, by binding the lung more or less firmly. 
"Unwise intermeddling is more to be feared even than 
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fausarkA ^stA iasaS^detii fj^^xac life. b«ai£se u 

jttiQ farther the alreadj weakened Tital pow^'^'^*^^^ 

5ror:h unwise mIeTmediffiiig I wcHzId sperifv \^_ 

frj€itmaed depressing 

in imyan 2ir, 

It the disease be mjgtalrpn £<»r brondiit^^ wiiioii 
wA mwsaal wben recent, and if the patiexit be k^ - 
a W2srm room, in impure air, and doeed with nan^a^ 
m^ and dejaie^sing expectorants, the rital power^^*^ 
l>e »o depTe«ied as to be unable to remove the e:^^^^ 
tion, and a crippling of the lung will be the co ^^ 
myinf:^. In all cases assistance will be most ^fww. ^^^^ 
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m tfie earJjf^t .stages ; then, if ever, antiplas ^^ 

are -i^frvjceable. In extreme cases, those of excenti ^ 
vufUitU'jh, or when the amount or extent of exudaH^^^ 
i^ exr;*^re, the powerfully sedative action of calo ^? 
utixy S]}fffri the disease so completely that not a vest^ 
r/f it will ffmiain— this, too, without any drau^}|^ xi ^ 
th^jIife-fKm'CT of the individual Twenty, thirty fort^ 
'/r itvcM sixty grains, placed on the tongue, mav^^ 
ruiif'jfrimfiry to i>roduce this sedative action. Ko one h f 
tfi^5 pbynician attending can judge of the dose pro 
Uf tfie r:afl^5. The proper action of the calomel -win 
Hirn]f]y Ut the disappearance of the grave signs a i\ 
HytnitiorrtH. The heart's action will be more r^rul 
fijlU;r, and Hlower. The plastic exudation will rapidl ' 
<JjH;i[i[K;ar by real>8orption. There will be no purein 
TKf ptyalism, and no exhaustion of vital power T 
know of nothing so satisfactory in medicine as' th 
I>ro[K;r application of this powerful remedy, when 
given in the diwease needing it, and at the right time 
llio iUm} should be given so as not to be repeated— 
Htrike but once— repeated dosing may do harm. In 
niildor forms of the disease, alkalies, especially mxiriate 
of unnnonia, may do the work safely, but more slowly 
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One thing should not be forgottai, and that is the 
anti-plastic effect of pure air and simple food. Tbeee 
sevei^ means. adapt«d to each indiTidaal case, wiD 
seldom fail to cause the absorption of plastic exndation 
when recent, but it is almost impossible, if not quite 
to hasten absorption ju old and cartilaginous adbe- 
IS. The most that can be done for them is to 
remedy their prc^ressing contraction, and obviate 
their depressing and tubercular tendencies. This may 
be done by systematically expanding the chest, en- 
deavoring to elongate the adhesions and to increase 
the vital capacity. Recent adhesions may with cer- 
4ainty be rendered innocuous by expanding the chest, 
even though they, be not immediately reabsorbed. 

In the etiology of tuberculosis "iftTiters have eon- 
eddered every other cause but that of plastic exuda- 
tion. This has no place. But I firmly beUeve that 
when the true signification of subcrepitant rales shall 
be known as plastic rales, all will agree with me that 
tills cause is far more potential than all the rest. 

Professor Austin Flint, Sr., in a late able paper on 
Etiology of Phthisis, adverts to the fact which Nie- 
meyer and his followers lay so much sti'ess upon — that 
•in many of the cases of phthisis the patients date the 
conmiencement of their illness from a cold. Niemeyer 
claims this as proof of the catarrhal origin of the diB- 
. Every clinical obser^'er must have been struck 
with the fact that some patients are positive as to tlio 
time and partictilars of their attack, such as irregular 
chills, dry cough, sometimes accompanied with viwnd 
■expectoration, etc.; also, that others are just as posi- 
.tive that their decUne commenced without cough or 
other occult symptoms. They had wearirK-SH, low of 
aj^tite, loss of flesh, and dyspepsia, long Ix^fore tlie 
cough characteristic of this disease coniUK'n'.^^l. If 
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we take pains to number them, we shall find that there 
are about two-thirds who date the time of their com- 
mencing illness, to one-third who cannot; and that this 
18 about the proportion of plastic exudation preceding 
and accompanying phthisis, and that of idiopathic 
tuberculosis. In a paper on Pleuritis, which I had the 
honor to read before the New York Academy of Medi- 
cine three or four years ago, I expressed the opinion 
that a large majority of the cases of phthisis which 
oad been under my care, at the class of chest diseases 
at the Deniilt Dispensary, gave evidence by physical 
signs, frequently confirmed by the history, that the 
disease had commenced with pleiuisy— meaning plastic 
adhesions. I could not have been clear in my language, 
for I was generally nusunderstood. Nearly every one 
who discussed ray paper considered effusion of serum 
as a necessary accompaniment of pleurisy; conse- 
quently my conclusions were disputed. To make this 
matter clear, I vriH now state that I did not, nor do I 
now, assert that I have any evidence that pleurisy 
with effusion has an especial tendency to end in 
phthisis. On the contrary, I wish to repeat what I 
said then, that the effusion is consei-vative, preventing 
the evil tendencies of a lung crippled by adhesions, for 
the effusion separates the pleura till the danger is past. 
Cases of phthisis may and do follow effusion when 
not i-emoved in due time, but tliey ai-e rare, and I fully 
agiee with those gentlemen who so stoutly opiKised 
views I did not hold. But I did hold, and do now, 
with more conviction than ever, that plastic exudation, 
crippling tlie lung, has a depressing tendency ujwn the 
organic life of the body, and is very frequently fol- 
lowed by phthisis. 

The intelligent observer who, having the evidence 
"rf (^nidation rSles before him, sliall follow the casM to 
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tho duatl-hoiise. wiU liare proof that adhesions have a 
powerful uifluence in precipitating plithisis. Plastic 
exudation vi-itliin the plem-a obeys the same law which 
it does in other parts of tho body. It coDtiuues to 
contract some time after its organization. Conse- 
quently the luiig becomes more and more crippled, and 
it must either declme into desuetude, provoking tuber- 
culosis, or in its efforts to free itself become emphy- 
sematous. It is the laocoon of animal Ufe struggling 
within the tightening folds of the plastic python. 
Emphysema is the opposite of tuberculosis, and sj-s- 
tematic forcible expansion of the crippled lung may 
produce temporary emphysemii, effectually preventing 
phthisis. 

My private note-book shows that more than two- 
thirds of tlie cases of phtliisis examined in my office 
have had plastic exudation witliin the pleura, which 
must have influenced its commencement or progress. 
Sometimes phthisis follows immediately, or rather 
begins with the exudation, and then it is frequently 
accompanied by hsemoptysis, wliich shoulrl not be in- 
terfered with; it is nature's self-preser\ing act. In 
the early stages of fibroid phthisis hjemoj)tysis may 
occur from time to time, after each new exudation of 
plastic matter; but eventually the bleeding ceases from 
extensiOD of fibroid in the lung, and to great emacia- 
tion from the diminished quantity of cii-culating Mood. 

Hjemoptysis in fibroid phtliisis is an eucoui-aging 
sign, for it is evidence that nature has not given up 
the fight. 

The following cases, taken from many others, are 
given to illustrate the depressing effects of plastic exu- 
dation wlhin (he pleura, and also its tul«rcular ten- 
draicies, and that these tendencies are preventable: 

Case I. — A gentleman about 33 years old had 
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hemoptysis in 1861, and the left Ixuig remained with 
pliysical signs of aiTested phthisis. In October, 1873, 
while in the country, he had hemorrhages, lasting 
about one week. He was said to have had pneumonia 
also. In Decemlier he returned to the city, and ex- 
amination detected plastic exudation signs over the 
whole of the right pleiira, and that extensive dis- 
organization had taken place in the right lung. Plas- 
tic exudation, no doubt, took place at the time of the 
haemoptysis in October, more than two months before, 
Disintegration of the lung must have commenced im- 
mediately after the plastic exudation, for he was ex- 
amined a few days before going into the country, and 
at that time the right lung was free from disease. It 
is possible tliat a powerfully sedative dose of calomel, 
placed on his tongue at the time of the hfemoptysis, 
might have reUeved the crippled lung, and have saved 
the patient's life. 

Case n.— In the early pai-t of July, 1872, a pro- 
fessional gentleman was found to have plastic exu- 
dation in the left pleura, extending from below up to 
the internal angle of the scapula. The subcrepitant 
rdles were abundant, but confined to these limits. 
Tnie i-espu-atory murmur could be heard over the rest 
of both lungs. He had been complaining for a few 
weeks of irregular chills and cough, but thought these 
symptoms due to malaria. About the fiist week in 
August he was again examined. Tlie adhesion i^es 
remained as at the fh-st examination, but both lungs 
had lost expansion, and also true i-espiratojy murmur. 

He went to the coimtry and returned to the city 
again in October, being absent about nine weeks. It 
was fouud that he had a large cavity near the root of 
the hmg. The right Imig was without expansion, and 
without true reepii-atoiy murmur, but there was no 
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consolidation. Plastic exudation ensued in the right 
lung in December, precipitating the end. 

In this case the plastic exudation preceded the 
phthisis a definite period. There were no signs of 
tubercle in July. There ivere signs of tubercle in both 

1 lungs in August, and rapid disorganization of the left 
Jung followed. 
Case En. —Mrs. had plastic exudation about 
three years ago, and signs of adhesions remained in 
the right pleiu'a at the lower part. She had been ex- 
amined by sevei-al physicians, who had lieai-d the 
adhesion rales, and also the true respiratory munnur 
in both lungs. In August, 1872, she had chills and 
oough, followed by loss of flesh and strength, and some 

I spitting of blood. In October she was cai'efuUy ex- 
aniinett, and it was found she had lost cheat expansion 
and true respiratory murmur, and that there were soft 
Bubcrepitant rales over both lungs, though not abun- 
dant. 
She was directed to systematically expand the lungs, 
to be much in the open air, to take plentifully of milk 
and farinaceous food; cod-Uver oil; also muriate of 

t ammonia, quinine, and iron. She followed the advice 
thoroughly, and in four weeks' time she was again 
examined, wlien there was better expansion of the 
chest, and true respiratory murmur could again be 
^eard. In December she had recovered her usual 
^ealtb. 
' I cannot doubt that in this case phthisis was pre- 
vented. 

Case IV.*— February 19th, 1873. I. H , a square- 
built, heavy-chested man, came to my oflfice for ex- 
amination; he had been spitting blood at times during 

* Added einoe the puper wob read at Albany , 
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the eight days previous. At two or three differs 
times he sjiat up about half a pint of blood, and at 
othei-s a sniailer amount. His wife had been ill sev- 
eral months ^vith consiuuptiou. and he had been much 
with her, and was frightened at the idea that he might 
have caught the disease. He was very pale, and had 
a coated tougiie. Examination detected abundant 
plastic exudation rales in the lower pai-t of the right 
pleura, forming a Itand about three inches broad, ex- 
tending from the vei-tebra ai'ound to the junction of 
tlie ribs -with the cai-tilages. The lungs were slightly 
emphysematous, but otherwise healthy. Believing 
this to be a case wliich waixanted an attempt at per- 
fect reUef by forcing absoi-ption of the exuded matter, 
I wrote for one scruple of calomel and ten gi-aiiis of 
sugar, and directed him to place the powder on the 
back part of his tongue that evening. February 22d 
he called again to say tlie haemoptysis had ceased, that 
he had had two or three full i>assages fi-om the bowrels, 
and that he felt weU. Examination showed the lungs 
to be free in movement and without rSles of any kind. 

This case may be considered as evidence: 1st. That 
the sedative action of calomel may cause rapid absorp- 
tion of plastic exudation within the pleura; 2d. That 
intra-plem-al plastic exudation may cause hiemoptysis, 
with great depressing effect upon the ganghonic life; 
atid that the liability to tuberculosis from these condi- 
tions, especially when there is phthisical proclivity, is 
obvious. 

I cmilA adduce many other cases illustrating all these 
pointH, were it necessary, and time sufficient, but con- 
tent myself with believing that the means of diagnosia 
aro within tho available reach of all, and tliat con- 
vincing piXKjfs will constantly occur to the most skep- 
Uual. 
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I will therefore merely restate tbe points whicli I 
consider to be the most impoi-tant in connection with 
I the subject. 

1st. Adhesions and thickened pleura are among the 
I most frequent pathological i-esults discovered at au- 



ad. That generally they are not known duiing life, as 
I the sounds they make are considered pnhnonary. and 
[errors of diagnosis and eiTOrs of treatment are the 
I consequence. 

8d. Plastic exudation within the plema is even a 
I more frequent accident than t^an be determined at au- 
I topsies; in esoric cases reabsorption, taking place so 
I Bpeedily that no adliesions remain. 

■tth. Binding adhesions prevent expansion of the 
cheet, and consequently of the true respiratory system, 
hurry the heai-t-beat, dei-ange the digestive organs, 
prevent proper assiniilation of food, depress the vital 
force, and, imless emphysema results, pi-ecipitate 
phthisis pidmonalis. 

5th. About two thirds of the cases of phthisis seen 
[ in clinical practice commence with or after adhesions; 
t that hfemoptysis frequently is coexistent, and that 
I such cases are remediable. 

6th. That the i-emetiial means are systematic but not 
I forcible expansion of the lungs, change of air, a proper 
Lsupply of food that may be eiisily assimilated; and that 
Jinedicines, when used, should be antiplastic and tonic, 
EBUstaining the organic life. 
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ARTICLE V. 

Physical Sioss of Lnter-pleitral Pathological 

Processes." 
In health the pleurte are smooth, opposing surfaces, 
free iu motion, and lubricated by their uatm-al secre- 
tion. They covei- the inner costal wall, the outer sm*- 
face of the pericai'dium, nearly the entire upper sur- 
face of the diapluagni^ and all the surfaces of the 
lungs. They help to fonu the mediastinum, and 
surround the origin of the great vessels and of the air- 
passages. In short, they line the gi-eat acoustic 
chamber of the chest, and cover the sound-producing 
oi^ans which it contains. 

The acoustic properties of the normal chest are so 
perfect that the most delicate signs, such as true respi- 
^Btory murmur or aortic regurgitation, are delivered 
through its walls to the ear without loss or change. 
The healthy pleurae are no obstacle to the free passage 
of sound and at the same time are no cause of sound 
u» themselves. It is like looking into an open room 
filled with light. 

But by inflammatory process they cease to be silent 
themselves, and modify or prevent soujid passing 
through them. It is like looking mto a room filled 
with cloud, through obscured glass; nothing is clearly 
seen. 

The pleune are prone to disease changes. Mental 
repression, i>hysical exhaustion, or sudden alternations 
of toinperatm-w, may cause hypera^mia, and plastic mx- 
^ dation. T he change is a vital process, but indicates 

• The Uettiral Hrexjnl, May 35. 187a 
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a depressed condition of organic life. It occurs in 
cellular tissue and on serous surfaces— very frequently 
on the pleui-al. Comparatively few autopsies are made 
without discovering more or less of inter-pleural thick- 
ening and adhesions. 

" Physicians of old did not regard them as preter- 
natiu^; nor do many at the present day consider them 
as necessai'Uy connected with inflammation. This 
opinion is founded upon the fact of these adliesions 
heing met with in individuals not known to have suf- 
fered fn>in any inflammatory affection of the chest. But 
until satisfactorily ti-aced to stmie other cause, it would 
appear more pi-ojier to refer these exclusively to an in- 
flammatory ongin." (Basse's "Pathological Anat- 
omy," p. 182.) The process may be summarized as 
follows: 

First, local vital exhaustion, vaso-motor paresis, 
etasis, hyperaeraia; then the white globules, "tlie 
wandering amoeba," pass through the meshes of the 
walls of the capillaries, and, miless immediately ab- 
sorlred, organize and result in adliesions and thickened 
pleura. This may take plat:e witliout lise of tempera- 
ture. Can it be called inflammation i 

More or less of impaired health follows, with obscure 
symptoms, and i^riodicity in rise and fall of temi>era- 
ture. New exudations take place from time to time, 
cn'ppling the i-espiratoiy organs, and seriously impli- 
cating the rii*culation, until the jmtient dies, worn out, 
with resulting compUcations of afl the vital organs. 

These serious {lathological results have hitherto been 
unrec(^;nized, except in jiart and inadequately, duiiug 
life by i)hysical signs. In March, 1S70, I had the 
honor of i-eaduig a pa[)er before the New York 
Academy of Medicine on Pleiiritis. In the discussion 
which followed. Dr. Flint, Sr., remarked that he 
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was " not aware that there are any distinctive physical 
signs of permanent adhesions that can be depended 
upon as pathognomonic. " This was undoubtedly then, 
and perhai)s is largely yet, the received opmion of the 
profession, Dr. Walshe alone, among the authorities, 
inten»retiiig certain physical signs as of adhesions and 
pleural thickening. I had adopted the genei-ally re- 
ceived opinions; but clinical experience, obtained in 
the class of chest diseases at Demilt Disijensai-y, caused 
me to question their truth. There were repeated occur- 
rences which seemed to me to furnish incontroverti- 
ble proof that many of the physical signs of the cheet 
had been niisinteqjreted. But even yet I was not pre- 
pared to give up my preconceived idea of the local 
origin of mucous and crepitant rales. 

But about ten years since, a patient came into St. 
Luke's Hospital, from Bellevue, with a disputed diag- 
nosis. The case had been affii'raed to be one of simple 
hydrothorax, and then again to be hydropneumo- 
thorax. Both opinions were coiTect, paradoxical as 
it may seem, for upon examination it was found that 
on the right side there was dullness and loss of respira- I 
tory murmur up to about three inches above the dia- I 
phragm; and bordering the upper liue of dullness, and ' 
encircling the lung, there was crepitus and subcrepitus. 
It was simple circumscribed hydrothoiux. But upon 
directing the patient to take a forced inspiration and 
hold tlie breath, air was forced into the artificial j 
chamber made by the adhesions, and the case was im- 
mediately changed into one of hydropneumothorax. 
In a httle wliile the air escaped, and the case was as at I 
first, hydiothoiux. To account for this it was necee- ' 
sary to suppose that there was a valvular opening, 
through which air could come from the lung. The 
fluid was removed by iutei'costal incision, and the case 
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kept under obserration. After a time the left side 
showed signs of disease, lliere were mucous rales 
and gurgles, and progressive loss of weight and 
strength. The case w*a8 fi-equently referred to as an 
example of tulierculax phthisis. The rales were of 
vaiioua sizes, and were considered as signs of tubercu- 
I lar intiltititioa and honey-combed cavemules. 

At the autopsy the cii-cum scribing adhesions, with 
I the valvular opening in the lung, were found on the 
right side, as was expected; but, to our astonishment, 
I there was no structural change in the left luiig, Be- 
I tween the ploui'al surfaces, however, there was a large 
I amoimt of plastic exudation, together with a small 
r quantity of viscid fluid; at many itoints also there 
were firm adhesions. These inter-pleuml dejiosits were 
evidently the only soui-ce of the sounds I liad misin- 
terpreted as signs of the tubei-cle and tuberculous cavi- 
ties of small size, I was convinced that the same 
I conditions had frequently deceived me in other cases. 

Since then I have, in repeated instances, cai-efuUy 
I noted and recorded the locality of rales and their dis- 
r tinctive characteristics, for the puipose of testing them 
iu relation to pathological conditions, to be revealed by 
U autopsies. In no iiTstauce have I have found them to 
ilisagi-oe vrith the interpretation that their cause lay in 
[ (in inter-pleural process. 

Tlie following case is one in which old, firm, and 
I close inter-pleural adhesions drew the heart upward, 
[ and caused murmm-s by displacement. 

Case I. — J. S, T,, an honored member of oiir pro- 
I fession, called on nie in company with Dr. Otis, in the 
spring of 1876. About seven years before he had 
I pleiiro-pneumonia, and several times suice slight 
I attacks of pleurisy. He was short of breath, and dis- 
1 tressed after exertion, or on going up staii-s; he had 
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at times severe pain in the region of the lieai-t like 
angina. Aneimsm of the aorta and valvular diseaw 
of the heart were feared and had been diagnosticated. 

Examination discovei-ed some dullness at the sum- 
mits of the lungs. There was flat-wooden pei-cussion 
note over both. There was very little expansion, and 
the movement of the chest was restricted. There were 
a few rales of various sizes over the greater part of the 
chest. At the lower angle of the scapula of the left 
side there were no rSles, nor any movement of the lung 
even in forced inspiration, but coughuig produced 
short, fine crepitus inmiediately under the e-ar. 

Tiue- respiratory imu'inur was feeble generally, but 
absent at the apices of both lungs. The apex beat of 
the heart was between the fourth and fifth ribs, a little 
to the left, and there was a systolic munnur. 

Diagnosis: old extensive adhesions in both pleural 
cavities, diawing upwai-ds the heart and lungs. There 
is no disease of the heart or of the arteries. 

On the 12th of October, 1876, he received a wound, 
to the right of the sternum over the auricle, by a piece 
of a brass tube imbedding itself in the lung and the 
pericardium. Pericarditis and pneumonia followedj 
and he died on the 20th. 

The day before his death, and probably for some 
time pre'viously, there were abundant soft "mucous" 
rales. Tliese were diagnosticated also as mterpleuial. 
The autopsy revealed pericarditis and pneumonia of 
the whole of the right hmg, which was consohdated — 
the mould of the ribs remaining on its sui'face after it 
was removed from the chest. 

Hence, no air could have entered the lung. New 
exudation had taken place among the old adhesions, 
and effoits at respii-ation moved the chest-wall over 
the sohd lung, thus producing " mucous rales." 
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Case n — Is kindly given in a letter from Prof, 

I J. L. Little, and is equally decisive: " My dear Doctor, 

I I cheerfully comply with your request that I would 

I furnish you witli the points iu the liistoiy of a case 

I beaiiug on the subject of your paper. I was called to 

[ see a patient in consultation with Dr. Roediger, on 

I August 14th last, and found a man about forty-five 

I years of age, who was suffering shght pain in the left 

eide — no cough, no expectoration, high tempei-atm-e 

and frequent feeble pulse. On auscultation, subcrepi- 

tant rfiles could be heard on the posterior smface of 

the left side of the chest. These were more abundant 

and of a nuich coarser quality at the upper part of the 

lung, although more or less subcrepitation could be 

i heard fixim apex to base. On percussion, flatness was 
discovered over the entire upiwr portion of lung; the 
lower showed but slight dulhiess. I saw the patient in 
consultation on the 17th, ISth, and 19th. At the last 
-risit. eighteen hours liefore death, subcrepitation was 
heard, as at first examination. On foi-ced expansion 
after cougliing, the rales wei-e markedly increased in 
nimiber, and seemed to he very near the ear. Patient 
died August lioth. Autopsy by Di-g. Roediger and 
Nesbitt. Left lung was found solid with pneumonia, 
except the lower part of the inferior lobe. Tlie upper 
■was in a state of gray hepatization, the middle ivd. 
The lower part was very much congested, but ci-epi- 
tated on pressure. The pleurae were covered with 
plastic exudation, but the adhesions were shght. The 
I false membrane coveiingthe upi)er thii-d of the lung 
I was three or four millimetres in thickness. The lower 
I portion was covered ivith only a thin layer. In this 
I case, Doctor, the rdlos heard over the pc^^terior surface 
[ of the chest were without doubt duo to the exutionda 
I on the smface of tlie pleui'ie. No air could possibly 
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have entered the iipiter or middle portions of the long 
for some days before death. 

" Youi-s tnily, J. L. Little." 

These two cases are evidence of a positive character ' 
verified by post-mortem examination. 

Case in.* — C. M , saleswoman, eighteen years 

old, came to my office for examination on the 14th of 
September, 1ST7. Percussion-not« diill ovei' lower 
pai't of left lung in front and up to the middle of inter- 
scapular space behind. There was bronchophony, 
bronchial bi'eatbiug with siibcrepitant rales. At the 
lower portion of the hmg in front was fine crepitus. 
As the limg was consolidated by pneumonia no air i 
could ent-er it, and consequently the rales must have ' 
lieen in the pleurae. This evidence is fm-ther cor- 
roborated by the fact that since then the pneimionia \ 
has cleai-ed up, resonance returning, but subcrepitfuit i 
rales remain in place of crepitant. 

These thi-ee cases may be regarded not as unusual, 
but as typical, and they fm-niBh pi-oof: 1st, That 
"nmcous" (so called), 2d, that subcrepitant, 3d, that < 
ci-epitant rales may all have their local origin within 
the pleuree. 

It is difficult to overcome preconceived opinions even 
with evidence peifectly conclusive to an unprejudiced 
mind. Still the facts which I have given, and others ] 
which I shall further relate, must commend the* sub- | 
ject to all candid observei-s. 

Has the generally received opinion that all laige, I 
soft, moist rSles are caused by bm«ting bubbles in the \ 



•This cttiMi is o( a class coijiiiion to all prat-tit inn ere, and ie fo- 
troilucwil J16 wtifh. It has lui novelty, but after tlie giust -mortem J 
eviilence of Cases I. aiid 11. tlie cliuioa.! evitleiiM (if cimisoljdatod 1 
luuK bet-uineH proof ot the iu)pat«ibility of the rAlee being later- | 
[luluionajy. 
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bronchi ever been put to the test of carefuJ exjieri- 
ment i On the contrary, is it not the geuoi-al experi- 
ence that abundant mucous rSles may exist without 
expectoration, and profuse exi)ectoration without rales, 
or only with such as are distant from the eai-, and 
which disappeai' uj)on expectoration ? Has not the 
received opinion that all the rSles, of whatever size, 
liquidity or dryness, have their oiigin in the lungs, and 
that the size of the bronchia determines the size of the 
rfiJe, been adopted by pupil from teacher, from the 
time of Laennec t« the present, T\ithout regard to 
the obvious fact that the large rales are most fre- 
quently heai-d over portions of the chest where the 
bronchial tubes are veiy small, and the small I'Sles 
TPhere they are large ? 

Early auscultators explained the respiratory mur- 
murs of health, as well as the rhonclii of disease, as 
Iwing formed by the air passing thiisugh llie bronchi 
into the vesicles and out again; that the friction of 
,thi8 body of air in motion caused vesicular mimnur 
and bronchial breathing; and that should mucus col- 
lect, it would be moved along bursting hubbies in its 
way — crepitant, subcrepitant and mucous, accoi-ding 
to the size of the rSle, Later, another theory was pi-o- 
posed, and by many adopted, which still regarded the 
Bize of the tube as governing the size of the rales. 
According to this theoiy, the tube being lined vfith 
adhesive muais, collapsed after expiration, and the 
sides coheiing, inspuation would again force them 
apart, causing rSles. Neither theory recognizes ob- 
struction to tlie free passage of air into the air-sacs 
and out again, yet the residual air certainly occupies 
the true ivspiratoiy system and docs not admit air 
■moving in a lK>dy. The tidal air physiologists estimate 
to he about one-tenth part of that iu the lungs, So 
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that after exiiiration tliere atill remain nine-tenths, 
occupying the true respiratory system. This is the 
residual an-. When inspiration again takes place the 
column of m-moving air passes in a body to about the 
tliird or fourth division of the bronchia, and can go no 
further, hut mixes with the residual air, obeying the 
law of the diffusion of gases. 

It is evident, in view of these facts, that both 
theories are impossible. The existence of so large a 
mass of residual air in the air-cells and smaller bron- 
chial tubes, and also the existence of consolidated lung 
tissue (in which sohd material fills the spaces previ- 
ously occupied by the residual aii'), both show conclu- 
sively that all rSles called crepitant and subcrepitant, 
when heard under these conditions are not intra-pul- 
monary, and that "mucous rSJes,'' when not clearly 
traceable to the large bronchi, are also not intra-bron- 
chial, and consequently all rMes not clearly traceable 
to the larger air-passages are inter- pleural. 

Mucus in the upper bronchia may cause tme rmtcoits 
rdles, which aie intermittent. The mucus accumu- 
lates, the rales are heard; it is espectoi'ated. and they 
are gone. In suffocative catarrh, and in approaching 
dissolution, the rfiles are continuous. 

It would seem possible that fibroid lung could also 
pi-oduce subcrepitation in cases where the lung is ad- 
herent to the chest-wall. But of tliis I have no proof. 

The follo%ving case of fibroid phthisis was charac- 
terized by a vaiiety of rales and rlionchi, which would 
deceive any one who did not recogiiize them as signs 
of an inter-plem-al pathological process. They were 
very suggestive of cavemulous phthisis and of disease 
of the heart. 

Case IV. — W. L , about sixty yeara of age, mer- 
chant, while iu Scotland in IHT-t, had pneumonia, and 
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since then had had frequent colds, causing short, spas- 
modic cough, with graduallj' increasing dyspnosa. He 
came under niy cai-e early in 18T(). His hreath was 
short and hurried. There were rSles over both lungs; 
in some places coarse and rattling, and in others 
smaller, even fine crcpitus. At the lower part of the 
right inter-scapular space, and below the scapula, they 
were coaree, moist, and giiigling. Under the right 
axilla down to the diaphragm there were creaking as 
well as dry r^es. Under the left clavicle there were 
mucous gurgles, and under the left scapula there were 
fine crepitant and subcrepitant dry rales. Tliere was 
general flatness imder percussion, with raised pitch 
over most of the chest. There was an audible systohc 
murmur at the apex beat. The impulse was felt almost 
as high as the nipple, and there was also impulse in 
the second interspace. 

The diagnosis was extensive plastic exudation be- 
tween the pleural surfaces, forming adhesions which 
had dra'WTi the lungs and heart upwards. The dyspncea 
and cardiac complications were the consequence of 
these changes, and there was no other serious lesion. 
At first he improved under treatment, and gained 
more than an inch in chest expansion, and was able to 
get about with much less difficulty than before treat- 
ment, but in May an attack of pneumonia uicreased 
the amount of plastic exudation, and he lost more by 
subsequent contraction than he had previously gained 
in expansion. During the summer, in the country, he 
was under the immediate care of Dr. Ely, Newburg. 
He was able at times to ride out, but new attacks of 
exudation lessened his vital capai;ity, and finally, after 
another " cold," he had increased disease, from which 
he died Oct. 8, 18T6. 

Autopsy by Pi-of. Delafield, Oct, 10th. Present, Drs. 
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Jones, Dudloy, G. A. Petei-s, Ely, and Learaing.- 
"Bcxly much emaciated, cadaverouH discoloration al- 
ready evident on abdomen. Perivardmm contains a 
little sei-um. A]>ex of heart on level with lower edge 
of foiu-th ril>— distant three and one-fomth inches from 
median Une. Upper border of heart on level with 
lower edge of firet -rib. Long axis of heai-t turned 
somewhat in vertical direction. 

"Z/W«!7s.— Left side, very extensive old adhesions 
covering the entire lung. Left lung, upper lolie at the 
ai>ex, some bauds and patches of pigmental fibrous tis- 
sue. Lower lolie. lower tliu'd, bands of new fibrous 
tissue and red hepatization^ — the red hepatization is re- 
cent. Eight Im'gf old adhesions over entire Umg. 
Upper lobe, the same diffuse flbi-ous tissue, but more 
abundant. 

" 7/cQr/.— Eight ventricle contains large yellow post- 
mortem clot. Pidmonary valves a little thickened at 
their attached etlges. Ventricle a httle dilated, walls 
of noi'mal thickness, tricuspid valve a little thick- 
ened. 

^^ Left ventricle contains a small post-mortem dot. 
Cavity rather diminished. Walls normal thickness. 

"Aortic valves somewhat atheromatous and stiff- 
ened, and on ventricular asjiect of one leaf a small 
fibrous ])rojection. Mitral valve a httle thickened and 
atheromatous. 

" Kidneys-— '^ovmvA size, capsule not adherent, sur- 
face smooth, coilex normal in appearance and thick- 
ness. Aorta markedly atheromatous. 

"(Signed) Francis Delafuxd." 

This instinictive case illustrates the diagnostic value 
of correctly locating the site of rales and rhonchi 
Inten»rete(], as inter- pleum! they indicate old cellu- 
lar adhesinu with fluid in the intei-stices, extending 
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into the Ixings — fibi-oid phtliisis — which was proved 
to he correct. 

The first step in these complicated pathological 
changes was plastic exudation between the pleura, 
which, becoming organized, formed adhesions, and 
these in turn gave rise to all the subsequent diseased 
conditions in the lungs and of the heart. 

Case v. — M. M., a;t. 40, single. Saw her in con- 
sultation with Dr. E, D. Hudson, Jr., September7,1877, 
morning. Heart and great vessels gave no evidence of 
disease. Pulse and cai-diac sounds were feeble and 
frequent, su^esting fat^y degeneration. Chest expan- 
sion was not more than half an inch; respu-atory 
munnur very faint; very little au- entering the lungs. 
No signs of disease of the lungs or pleuiae were dis- 
covered. But there was evident ohstniction in the 
air-passages, the patient gasping for breath. Lung 
free from dullness. Highest local pitch in respii-ation 
traced to the larjiix, and the ohstniction was believed 
to be at this point. 

The laiyngoscope, in the skilled hands of Dr. Lef- 
fats, proved this opinion to be erroneous. 

Evening. — Consultation with Drs. Hudson and Lin- 
coln. There was now found, at the summit of the left 
hmg, perceptible dullness and flatness under percussion, 
and soft, tearing rSles in auscultation, conditions which 
had developed since morning. Eespiratiou was moi-e 
difficult, and duiing the examination became so great 
tliat unconsciousness resulted. No time was to he lost, 
and Dr. Lincoln perforaied tracheotomy, and the ob- 
struction was foimd to be below the trachea. No evi- 
dence of aneurism was discovei-ed. , Dr. G. F. Shrady 
informs me that he refused to give this patient ether 
for an operation previously, because he suspected aneu- 
rism. Death occuixed early on the morning of the 8th, 



DKEASES OF THE tIEAKT AND LUNGS. 

Autopsy, afternoon of the same day, by Dr. Hudson, 
in the presence of Drs, Lefferts, Hitchcock, and Kemp. 
" Cause of death, aneurism at ttie ]X)sterior surface of 
arch of aorta descending. Trachea and bronchia 
atrophied by the pressing of the tiunor. Heart fatty, 
lungs reduced in volume, but normal otherwise. At 
the left ajiex the opposed pleural surfaces were agglu- 
tinated, the s(jft adhesions offering slight resistance in 
sepai-atiiig. Several older, organized but elastic adhe- 
sions spanned the left pleiu-al cavity." (Notes of the 
autopsy kuidly furnished by Dr. Hudson.) 

This case is evidence that pjastic exudation may be 
diagnosticated as soon as it takes place. There were 
neither rSles nor dullness in the morning, but there 
were both in the evening, and fresh plastic material 
was found at the autopsy. Hasse says: "The first 
appearance of inflammation of the pleura consists in a 
congested state of its blood-vessels, which are seen 
congregated here and there, in dense though delicate 
nets, beneath the still transparent membrane. At 
certain pomts the biight-red color deei)ens and be- 
comes more equalized; these points are somewhat 
proniineiit, and, though scattei-ed at first, presently 
crowd together and get encompassed with a pi*ogres- 
sively enlai'ging zone of gorged blood-vessels. At the 
same time jiatches and streaks are ol)ser\'ed eitheo: 
darker than the rest, and not unlike little ecchyrnosea, 
or else of a pale red hue, as if from imbibition. The 
pleura now s])eedily loses its smoothness and polish, 
l)ecoming dull, and looking, as Laennec expresses it, 
as if daubed over with a paint-brush. This redness 
gradually spreads until in most instances the whole, 
says ' Gendrin,' becomes uniform. 

" The first rudiments of an adventitious membrane 
now become (>erreptihle, the spots originally reddened, 
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and that chiefly by repletion of the vessels, presentjog 
little dull w-liite or yellowisli points which rise above 
the serous surface in the shape of flat granules, and 
ultimately coalesce." (Hasse's "Pathological Anat- 
omy," p. 133.) 

All of the pathological changes described above, from 
the first congested blcKxi-vessels in nets to the final 
covering of the whole pleura with hiuph, produce the 
following signs: First, muffling; second, alterations of 
the respiratory niunnur; and then, finally, rSles and 
rhonchi, indicating exudation of plastic material. 
Eveiy step of the patholt^cal process is characterized 
by its appropriate physical signs. 

Experience and a nice education of the ear make an 
early diagnosis easy and certain, and enable the prac- 
titioner to use remedies which, if employed in good 
season, i-emove the disabihty and the danger. 

Cose VI. — (Plastic signs removed by hygiene.) — 
F, J., about 26 years of age, while at business in Wall 
Street, in 1S74, suddenly began to raise blood, and 
came immediately to my oflBce. There was an area 
over the right scapula, where soft, tearing rdles could 
be heard, and there was also flatness mider percussion. 
He was ad-vised to take a walking expedition of two 
or three weeks' duration. This he did, and returned in 
health, not a vestige of the plastic rales remaining; nor 
has he had any return of chest signs or symptoms since. 

It is possible that had he remained at his exhausting 
business under all the dejiressing influences which had 
produced their conditions, his lowered vitality would 
have been still farther depressed, and his case would 
have resulted in jjhthisis. as many othei's have done— 
so important is it to coimect physical signs correctly 
with their tiiie pathology. 

Pkstic exudation upon the pulmonary pleural sur- 
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face has the immediate effect of obstnictiug the capil- 
lary circulation iu that part of the true respii-atory 
system which subtends the deposit. If it is not quickly 
reabsorbed it becomes organized, and contracts, caus- 
ing still greatei' obstruction. Hjemoptysis frequently 
results — it may be immediately, but in most caaes not 
until after two or three weeks after the exudation or 
even longer. 

The reason of this is evident, if we consider the . 
minute anatomy of the cu-culation of the true respira- 
tory system. The nutrient ai-teries of the lungs ai-o i 
derived principally from the bi-onchial, and differ from ■ 
all othei-s in the body, in the fact that they have no i 
returning veins; no vence comites. The nutrient capO- 
lariea, after performmg their special function, anasto- 
mose with the radicles of the pulmonary vein, and 
their blood is reaerated even while performing its office, 
and hence, notwithstanding tliis apparent anomaly, , 
arterial blood is alone forced into the left heart. 

Consequently obstruction of the nutrient capillaries I 
thi'ows their blood back upon the bronchial arteries, I 
which might seriously interfere with the circulation, 
except for a provision of nature, by which mucus is ' 
exuded copiously through the mucous membrane 
(bronchorrhcea), or perhaps blood (bronchorrhagia), i 
So that either niay be an important symptom of plas- ' 
tic exudation, and if carefully sought for the plastic J 
rSles will be found. I 

Case VII.— G. B., a distinguished surgeon, April 1, I 
1S76, had pneumonic sputa; pulse 100, temperature 1 
HW)'. Had some upprcwwion in breathing, but no pain, j 
Auscultation discovered no rili's on either side. True J 
respiratoi-y munnur wns everywliere good, except over | 
a jKirt of the midflle lobe of tlie riglit lung — a space | 
alxtut as large as the palm of the hand — where there I 
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were also perceptible duUness and raised piteli. Diag- 
nosis: Centric pneumonia of the niiddJe lobe of the 
right lung. The next day the pulse was 70 and the 
temperature 97°. Sputa the Bame as t!ie day before, 
ftnd so it i-eniained on the 3d and on the -tth. Subse- 
quently the temiierature was as low as 9'S°. 

On the night of the 5th of April he suffered great 
dyspncea, and auscultation discovered abundant rdles 
of crepitant and subcrepitant size, covering that part 
of the middle lobe of the right lung, posteriorly, over 
'Which true respii-atoiy niminur was absent at the first 
examination on the 1st of Api-il. The explanation is 
Itbat the centric pneumonia had extended to the pleiu^ 
face, plastic exudation had joined the plem-ae to- 
gether, and crepitant rSJe and bronchial breathing were 
plainly heard. The dyspnoea fom which he suffered 
was the consequence of these adhesions. 

He graduiilly improved untQ the 27th of April, when 
lie went to Fortress MomvDe for change of aii-. Shortly 
afterwai'ds he had a return of dyspnoea, and as it in- 
creased he came home on the 5th of May. He now 
had moist, tearing rales low down on the left side. 
The heart was restrained in motion, and the first sound 
iWas altered in character. These signs indicated fresh 
ic exudation in the left pleui-al cavity, as a i-esult 
>f which attachments had formed with the pericardial 
;, and with the lung, alteiing the heart soimds and 
ij^ving an intra- ventricular murraiu- at the apex. X>ur- 
ling the rest of the month of May and of Jime follow- 
,ing there was progiessive plastic exudation, invading 
'Wore and more of the pleura, and causing distressing 
['dyspncea. 

Fi-oni the first theit? had been albumen in the urine, 
■with some casts. But in July there was notable im- 
ivement in all the symptoms, except that tlie rSlos 
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i-emained, and exetxiise was exhausting. In tJie latter . 
part of August he retiimed to the city and attended to ' 
some professional duties; was out riding daily, and 
visited the hospitals. But late in the autumn one 
chilling day, at the hospital, he took cold, and was 
again obliged to keep his room. There was another 
advance in plastic exudation in the left side; the heart 
was more restrained hy tightemiig bands of adhesions; 
there was general and gi*adual failure in health until 
the 6th of March, 1S77, when he died. 

Autopsy by Dr. Abbe. — "March 7, 1877 — Pleura: 
Each cavity contained about a pint of clear serum. 

*'}iight lung, bound by old plastic adhesions over 1 
pectoral and infra- mammary regions and to the pericar- 
dium; latterly over entire axillaiy region, and some- 
what below, though not to the diaphragm. Posteriorly 
along spine up to the summit of the lung, where the ■ 
apex was completely adlierent. 

^'Left /m»(7.— Ai>ex adherent and firm, thence ex- 
tending along the spine two-thirds downwards to base i 
of lung; also bound at upper part of subscapular region. 
Three or four fuie bands of recent plastic extended from J 
I)ericardiimi to left Imig. The lungs were not diseased. 

"JjU'er somewhat contracted and fatty. Gall-bladder J 
contained perhaps a dozen small concretions not lai^r 1 
than mustard seeds. 

' ^Spleen somewhat hard and fibrous, tightly adherent i 
to extreme of left lobe of Uver by old and thick adhe- 
sions; also atlherent to peritoneal wall, to the omen- 
tum, and to a little of the intestines. 

"Kiilnei/s.— Both somewhat contracted, the right I 
much more than the left, weighing about three ounces; 
both somewhat cirrhotic and granular, and containing I 
flumei-ous small cysts, varying from the size of a small | 
l>ea to that of a beau; both congested. 



lNTE»-MJ:TmAL PA-raOLOGlCAl. PROCESSES. 



93 



"Heart considerably enlai^ed; valves ample, but 
somewhat thickened (especially on the left, by atheixj- 
raatus changes, fatty, etc.), beginning atheroma of the 
aorta, though without calcareous plates. 

"Intestines and bladder normal. Brain not ex- 
amined. 

"(Signed) Robert Abbe, M.D." 

About two years before his last illness he had an 
attack of erysipelas, and at that time carefid examina- 
tion revealed no sign of kidney disease. 

When first seen on that first day of April, 1876, there 
were no physical signs of chest disease, except sUght 
dullness on percussion and the loss of true raspiratory 
mm-raur over a space about three inches in diameter, 
over the back part of the middle portion of the right 
lung. There were no rales nor rhonchl until the night 
of the fifth when subcrepitaut and crepitant rales ap- 
peared exactly in the place where the loss of tme res- 
piratory niunnur had first been observed. After this 
they weie never absent, but gradually extended until 
they covered both limgs, becoming fii-mer and diyer as 
they gi-ew older. 

It would seem that lowered vitality had placed the 
capillaries of all the organs in a state of jtaresis and 
stasis, whence resulted plastic exudations— a general 
breaking down, in which all the vital organs were 
sufferers. 

Case Vlli. — (Notes and autopsy by Dr. Stedman, of 
House Staff.) — " M. A. S., seamstress, admitted to St. 
Luke's Hospital, September 29, 1877. Has l)een feel- 
ing ill since la.st spring; has liad cough; lost fiesh and 
appetite. The patient is not complaining much of her 
chest, but conies to be treated for intermittent. She 
had a chill on the morning of admission. 

"Oct. 10th. — Has had a chill every other day since 



u 



DISEASES Of THE UEAKT JCSV LUNSS. 



admission. Examination of cliest to-day shows that 
the right lung is free in movement in fi-ont without 
rdles, but that there are some rales and signs of thicfc- 
eneti pleura in the lower part of this side behind. Over 
the left lung there are plastic exudation rMes, both in 
front and behind. Closer adhesions (fine dry rSJes) 
below. Soft raies are heai'd in the upper part, but 
they grow harsher downwards. 

" Oct. 22d.— Patient has had no chill since the 11th. 
At nine o'clock this evening was seized with hseraopty- 
sie and died from suffocation before any aid could be 
given. 

"Oct. ^iih.— Autopsy. — Right lung free fix)m adhe- 
sions, except at lower part, behmd. Left lung bound 
to the chest loosely above, more finnly below, both 
anteriorly and posteriorly. Lung filled with tubercles 
(caseous conci-etions), and two newly-fonned cavities, 
one at the apex and the other at the middle of the 
ni>per lobe. 

*' Into this latter the hemorrhage had taken place 
from an eroded vessel the size of a crow-quill. Tlie bron- 
chial tubes and trachea were filled with blood. The per- 
icardial and pulmonaiy pleura were finnly adherent." 

The points of uiterest in this case are: 1. That the 
intei-pretatiou of rales as denoting an inter-pleural 
imthological jirocess was connect. 

2. That caseous deposits in small scattei-ed masses 
may fill the lung without bt-ing detected when loose 
adhesions shut off sound, and especially when the true 
resi)iratory murmur is feeble or altsent. 

^Vhen the adhesions are firm and close, sotmd is 
more directly transmitte<l, and the pathological condi- 
tioTi of the lung may he more easily diagnosticated. 

3. Fatal hemoiTliage, pneumonhagia, always takes 
place suddenly. A softened caseous deposit opens into 
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a bronchus, and at the satne time erodes a blood-vessel 
Of some size, and the cravity and air-passages are im- 
mediately filled with blood, and the patient dies as by 
drowmng. 

Case IX. — ^Pietro Angelo, set. 29, Italy, sailor, ad- 
mitted to St. Luke's Hospital, May 1, 187T, Had 
articular rheumatism, for which he was successfully 
treated with saUcylic acid. 

June 10th. — Was examined with the expectation of 
discovering heart lesions, but none were found; but 
there were signs of a cavity under the clavicle of the 
left side. Diy, crackling rales were foimd over the left 
side, and in the region of the heart there were a few 
raies synchronous with the heart-beat. 

Diagjiosis. — Cavity in clavicular region; old adhe- 
sions over whole of lung; also adhesions between the 
left lung and the pericardium. Right lung free. 
Patient says he has had cough for some time; com- 
plains of no pain, and did not thirds he had any disease 
of the chest. 

June aoth.— Patient has had high tempemture for 
a day or two. Examination shows abundant soft rSles 
in left side, large and small, whicli have supplanted 
the dry rSles synchionous with the heart's motion. 

July Ist.^Patient is losing flesh, and has cough with 
purulent exjjectoration. A creakuig somid is heard in 
the region of the heart, synchronous with the move- 
ments of the lungs and also with that of the heart. 

Aug. 1st.— Patient failing; considei-able expectoi-a- 
Uon, difficult hreatliing, hectic, and night-sweats. 

Sept. 3d. — Patient complains of severe pain in the 
right side, witli increased dyspnoea. Examination 
showed moist, tearing rSles with each respiration over 
riyht lung, the one hitherto he;Uthy. On the left side, 
in front, a haruh leathei-y creak is heard, but no rales 
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synchronous with the heart's motion, although it 
e\'icient!y restraineJ ; behind, low down, there are 
numerous dry subcrepitant rales. 

Sept. 14th. — Med at 5 p. m. 

Post-mortem, Sept. 15th, seventeen hours after death. 
— "Right side of chest: adhesions over whole lung, 
attaching it to the chest- wall, but soft and easily 6e]ia> 
i-ated by the finger. Left side: the lung is firmly ad- 
herent to the chest-wall and also to the pericardial 
sac, and could be separated fi-om them only by dissec- 
tion. There is a dry tubercular or caseous dejwsit in. 
upper part of right lung, and a good-sized cavity in. 
upper part of the left. 

"(Signed) T. L. Stedman, M.D." 

It will be seen that the soft adhesions easily detached 
in the right pleural cavity agree in age entirely with; 
the appearance of moist rSles of Sept. 3d. The evin. 
dence is decisive, for there was no disease of the lung 
nor of the bronchia to cause r^le. The dry harsh rSles 
of the left side also agree in physical conditions {firmly 
adherent, could only lie separated by dissection) in age, 
with the time they liad been under obsei'vation. Inl 
both sides the age of the adhesions was correctly diag- 
nosticated by the physital signs. Another very inter- 
esting fact, and of practical impoi-tance, is brought' 
clearly into the liglit, viz., that of diagnosticating ad- 
hesions between the pericardium and the lung and" 
between the pericai-dium and the mediastinum, by tlw 
sign of rS.les s>'nchionou8 with the heart's motiGn. 
These signs are not luicommon, and are additional 
evidence of the inter-jtleural origin of all lales. Cogr 
wheel respiration is due to adhesions between the lung 
and the pericardium. If the patient takes a full in* 
gpiration, the broncho-respiratory mmnimr will btf 
int^rrapted by e-ach beat of the heai't dm-ing the in^ 



IXTER-PLEURAL PATHOLOGICAI. PROCESSES. 97 

Bpiration, and also during the time while the bi-eath is 
held. The motion of the heart bringing into sudden 
tension the adhesions, stops the i-espiratoiy sound for 
an instant at each beat. K the attention is fixed upon 
the recurrence of these interruptions it will sometimes 
be possible to analyze this short rhouchus, and to dis- 
tinctly recognize that it is made up of fine crepitant 
r^les. Occasionally it is heard to tlie right of the ster- 
num near the cartilage of the sixth rib, and at the 
diastole of the heart, simulatii^ aortic regurgitant 
murmur, except that it is not heard to the left of the 
sternum. In this position its crepitant quaUty may be 
very manifest. The adhesions are between the peri- 
cardium covering the right auricle and the right lung. 
When the pericardium is attached to the mediastinum, 
a systolic murmur of the heart may result. So that 
inter-pleural signs falsely interpreted lead to incorrect 
diagnosis as regards diseases both of the heart and of 
the lungs. Many other cases are recorded which fur- 
nish equally strong proof of the correctness of the 
views here advocated. 

The late Dr. Sprague, of Fordham, at the House of 
Best for Consumptives, made about forty autopsies, in 
which the evidences were conclusive that the localities 
of rftles were the sites of adhesions; that the localities 
of adhesions, unless so tight as to prevent all motion, 
were always the sites of rales. Dr. Spi-ague's eminent 
ability and painstaking assiduity render his observa- 
tions of great value, I am fully jtereuaded that if 
those having opportunities will note the locality of 
rSles for the purpose of verifying at autopsies the 
presence of adhesions, it will become impossible to 
doubt the mechanism of their inter-pleural production. 

What diagnostic inter-i>ulmonary signs have we re- 
maining, if all the i-aies and rhouchi liitherto considered 
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as evidence of pnennionia, bronchitis, capillary bron- 
chitis, sederaa of the hing. tuberculosis, caWties, etc., 
are to be interpreted as of inter-|>IeiuBl origin i Need 
we be anxious about the consistency of Nature J May 
we not leave that to her. resting assured that as our 
knowledge is incresised we will become more consistent 
observere, and see that she is always right ) It is all- 
important for correct diagnosis, and in the treatment 
and management of disease, that the physical signs 
should indicate tbe pathological conditions. The very 
frequent mistake of treating bronchorrhoea for bron- 
chitis, and ignoring the inter pleural pathological cause, 
until the lung is irretrievably crippled, will be avoided. 
If we recognize the earliest signs of plastic exudation 
between the pleurae we are enabled in all onliiiary cases 
to promote its entire absorption. But if the favorable 
time is allowed to pass the exuded plastic mateiial be- 
comes organized, and even, if but of limited extent, 
may be from time to time the focus of renewed exuda- 
tions, until the whole lung is bound to the chest-walL 
Fibrous bands also extending through the pulmonary 
tissues conti-act, as they grow older, and finally result 
in the miserable condition of fibroid phthisis. 

Diseases of the lungs and bronclu ai-e manifested by 
by their own signs, excluding those which we hare 
demonstrated to \te inter-pleural. In so doing the gain 
is in gi-eater accm-acy in diagnosis, and in gi^eater dis- 
crimination in the value of signs. The crepitant r^e, 
although having its mechaniem within the pleural 
cavity, is yet a valuable sign of pneumonia, or of 
phthisis, as it so often accompanies these diseases; but 
it is not pathognomonic. It may exist in the absence 
of both, and either may be present without crepitant 
rdles. Centric disease, without cavities and without 
intei'-pleural adhesions, is without rales or rhonchi. 
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Yet there is an area of dullness aud of absence of tnie 
respiratory murmur, exactly agi-eeing with the locality 
of the disease, wliich, with the I'atioual signs of tem- 
perature, pulse, and sputa, render its detection suffi- 
ciently clear to avoid mistakes in treatment. Depend- 
ing upon crepitant rales as pathognomonic has many 
times delayed pi-ompt treatment, and has resulted 
perhaps ui the loss of the jtatient. Convincing deiiiun- 
Btrations alone changed my views as to their intra-pul- 
nonary mechanism. In pneumonia the exudation of 
plastic matter into the comiective tissue of the true 
BBspiratory system is an early phenomenon. I for- 
merly beheved that the stiffened air-sacs, yielding 
reluctantly to the expansive force of inspiration, must 
jeparate the newly-esuded fihiine in the cellular tissue. 
hu9 giving rise to niultitiidinous rales. Tliis ia tnte 
Dnly when there is a direct conduction of soimd. 

Dr. WaJshe once propose<I the same theory, which 
I 80 many plausible facts to support it. but was 
^>Iiged to modify his opinion, as I have since done 
tnine. 

He foimd that CTepitant rales, in some cases, could 
te proved to be due to the presence of thin fluid in the 
fleural cavity (Walshe on " Diseases of the Chest, " pp. 
io7 and 108. 3d e<lition.) 

In Dr. Chamberlain's case of atheramatoua aorta 
reported in the New i'ork Med. Journal, Oct.. 1N74) I 
1 the priWlege of making a careful ex])Ioration of 
ha jratient's chest not long after the first serious 
(ymptoms were manifested. Over tlie lower part of 
he right limg there was crepitus nr fine subcrepitus, 
md at the autospy blood was found in the right pleuiu, 
►Ut both the pleura and lung were liealthy.* 



' Adhesive fluids over tlie moving surfaces of (Iif plt-ura ^ve 
B lo rilleB, 
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The signs of bronchitis of greatest diagnostic imjwr- 1 
tance are not rSles, but raised temperature, quickened.! 
pulse, with Iiarsh and sibilaut respiration, which masks I 
trae respiratory murmur (it does not supplant it aa ifl J 
done in pneumonia), with appropriate rational signs. 

When resolution takes place, then true mucous rSles J 
are heard in the upi)er bronchi, distant from the ear, 1 
intermittent at longer or shorter intervals, as thei 
mucus is collected or expectoi-ated. Bi-onchitis raay'l 
be complicated with pneumonia or pleuiitis, in which j 
case the signs will be more or less blended. 

Sympathy between the bronchia and the pleura is I 
very intimate. Severe bronchitis is apt to induce plaa- 1 
tic exudation between the pleurae, and plastic exuda- I 
tion is accompanied more 'or less with bronchorrhcea. t 
Foreign bodies in the bronchia induce plastic exuda- 
tion between the pleurae even sooner than they do 
pneumonitis. 

Capillaiy bronchitis may or may not be accompanied 
by rSJes; when so, the rales have their origin within 
the pleural cavity, and when there is no exudation 
there are no rSles. This is a disease peculiar to chil- 
dren, and is really pneumonitis and has the same signs. 
That which is generally called capillary bronchitis, 
on account of the sign of small, moist rale, is simply 
an inter -pleural plastic exudation, to which children 
are also very liable. 

Fine subcrepitus may or may not accompany pul- 
monaiy oedema, but only when there is exudation 
within the pleui-ffl. 

The only tnie sign of pulmonary oedema is dullness 
under percussion. It is not distinguishable frem pleu- 
ritic effusion except when there are fine subcrepitant , 
raies as well, showing that the plem-al sm-faces are u 
coaptation and coveretl with lymph. 
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The diagnostic signs of inter-pleural pathological 
processes may be briefly stated thus : Physical signs — 
rales or rhonchi; large gurgUng; soft, tearing, hai-sh, 
dry, rattling, crackling, small, fine, creaking. Per- 
cussion note: flat, parchment-Uke, wooden, high pitch, 
dull. Rational signs: quickened pulse, hurried respii*a- 
tion, dyspnoea, asthma, short, liacking cough when the 
adliesions are over the summit and ui)per part of the 
lung; spasmodic and strangUng when in the lower 
pleurae. Bronchoniicea, haemoptysis, imtable stom- 
ach, dyspepsia, emaciation, loss of strength, frequent 
perspirations, especially when sleeping; and lastly, 
when advanced and extensive, all the signs peculiar to 
fibroid phthisis. 



ARTICLE VL 
On ILemoptysis. 

HjEMOPTTSIS may be divided into two kinds, accord- 
ing to the soui-ce of the hemorrhage. It may be simply 
an exudation thi-ough the capillaries of the bronchial 
arteries of the mucous membrane — bi-onchorrhagia— or 
it may come from some ei-oded bi-anch or branches of 
the pulmonary artery within a fresh excavation — 
pneuniorrhagia. 

These sources, though both in the respiratory system, 
are yet widely different in their origin, and the hemor- 
rhages differ equally in their character, significance, 
and danger. One comes fi-om the systemic circula- 
tion, the other fram the pulmonic. One signifies ob- 
straction in the capillary circulation within the lungs; 
the other that there is destmction of lung substance. 
One is not necessarily attended with danger, the other 
threatens instant death. Different and yet similar as 
are these two varieties of liemori'hage, they are both 
described to tlie popular mind rightly enough by the 
common term " bleedhig at the lungs, " a phrase which 
conveys to the i>eople an idea of horror. The few cases 
of sudden death from hemon'hage of the lungs are 
published far and wide, and ai-e ever remembered. 
When one spits blood, it is but natmul that all inter- 
ested should fear that his may prove one of the fatal 
cases. Public fear, as well as otlier forms of public 
opinion in i-egard to medical subjects, have their origin 
in the profession. Tluough the pi-ofession we hope to 
so instruct Ihe common mind as to prevent unreason- 
ing fear, and in this way it seems possible we may 
siive many valuable lives, 
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Only a small number of cases of blood-spitting are 
fatal of themselves, and yet many of them, otherwise 
without danger, are the beginnings of fatal illness, 
because of the fright which they induce and of the 
wrong treatment of which they are the occasion. The 
anatomical explanation of these facts is the key to 
our comprehension nf the whole subject. The bron- 
chial mucous membrane, as well as the fibrous sheatlis 
I of the bronchi, are supplied with blood by the bron- 
chial arteries, which blood is returned by the bronchial 
I veins, and, so far, the analogy of this circulation to 
I that of the Ixxly is maintaiued. But, in addition to 
this, there are in the lungs arteries arising from the 
bronchial, perhaps receiving supplies also fi-om the 
[ intercostal and the mammary. These arteries go to 
I the parenchyma of the Iud^, and ai-e the proper uutri- 
I ent vessels of the true respiratory system. (" Watei-s 
I "on the Human Limg "— Reissie«sen, Canmiann. etc.) 

In this place it is not necessary to show that they 
I alone provide nutrient blood for the whole true respi- 
I ratory system, which may be in part fed from the 
I aerated blood of the capillaries and venous radicles of 
jthe puhnoiuiiy arteiy and vein. Tlie exact truth on 
I this subject may never be known. The singular fact 
I Temains that these nutrient arteries have no t^enw 
\ comiles. Their blood makes a short cut, as it were, 
I through the capillaries of the true respiratory system. 
I and becomes aei-ated even while doing its work, and 
\ is then passed inmiediately into the radicles of the 
I pulmonary vein, never going through the right heart 
I at all, and may be said never to have left the systemic 
9 circulation. This anomalous fact in the vascular 
I anatomy of the respiratorj- system explains how bron- 
[ cborrhagia may be causeti by obstmction of the pul- 
L monary circulation. Blood hindered or arrested in the 
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I'ulmonary capillaries obstructs the blood in the nutri- 
ent arteries. Tliese having no veins accoinpatij-ing 
are danme<l np and the blood is thrown batk int« the 
bronchial arteries; and these again reheve themselves 
from the accumulation by strahiing it through their 
own vascnlar walls, and hence tliis is called bronchor- 
rlia^. This fonn of haemoptysis is a safety-valve 
an-angement, and its great object seems to be to pre 
vent injuiy to the true respiratory portion of the hmgB. 
It not only prevents immediate injiny, it does more; 
it stimulates the organic life of the true resiiiratory 
system, and the absorbents to take up and carry off 
the obstruction, whether it he pbistic exudation upon 
the pulmonary pleui-a, or tubei-cle in the air-saca. 
Bi-onchorrhagia may arise from two kinds of pul- 
inonaiy obstruction^from that which is temporary 
'lid extrinsic to the pulmonary circulation and also 
from that which is mom permanent arid which has its 
Seat in the respiratory system. The first cause, or 
extni pulmonic, may be from cardiac disease, hysteri- 
^1 passion, great emotion, or extraorduiaiy exertion, 
yie second is from obstruction to the circulaticm 
through tlie pvdmonary capillaries, as by plastic exuda- 
t^'on vipon the pulmonaiy pleura, tubercles in the air- 
^^*^«> Vesicular euipbysema, cirrhosis of the limg, can- 
**^ or benign tumor. 

■Plastic exudation within the pleiua is a frequent and 

'^ generally an unrecognized caa-ne. The physic.il 

K'ls of plastic exudation liave either been called sub- 

pitant— sometimes mucous rales, or such as were 

^Pposed t(> indicate capillaiy bmnchitis~or cedema of 

., ** ""igs- I shall not here attempt any discussion of 

08e points, as that has been pai-tially done in a pre- 

lous paper (Dr. Bfowu-Sequard's " Ai-chives of Scien- 

"nc and Practical Medicine," Maixrh, 1S73), but shall 
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Oerely state that in broncliial hemoniiage, it is practi- 
cally safer to consider these i^S-les as always indicating 
ilastic exudation w-itliin the pleura, notwitiistanding 
Uiy predetermined views that may be held upon this 
nibject. This is not uniniportant, nor is it intended to 
' disCTission, as will be obvious, it is hoped, when 
We come to speak of treatment. The mtinuMle of this 
cause may be readily miderstood if we consider tiiiit 
|llastic exudation upon the pulmonary pleura, in addi- 
aou to the jtressure caused by its presence, soon applies 
ihat cause effectually by its contrartion, and so ob- 
rtructs the ch-culation of the piilmoioaiy capillaries 
immediately subtending the pulmonary plem-a. 

Tubercle and its inflammatory results aie important 
suses of bronchoiThagia, the more especially aa the 
lemorrhage may di^aw early attention to the disease, 
irhich might otherwise have remained latent until 
Softening and disintegration of tissue had commenced. 
There is no controvei-sy as to the importance of early 
knowledge of tuberculosis, nor as to its correct man- 
agement from the beginning. Gray tubercle^Bayle's 
tubercle — triie ttibercle — may be so deposited as to ob- 
irtmct the pulmonaiy circulation without fumisliing 
^ysical signs, except such as are obscure to the 
general observer and liable to misinterj)retation. The 
expert auscultator can alone read them with certainty. 
Xn both tubercle and plastic exudation within the 
pleura tlie capillary circulation of the true respiratory 
system is impeded. Hemorrhage relieves not only the 
bninediate circulation, biit it also stimulates the ab- 
loilwnts to remove the obstruction, whether it be 
iQbercle or plastic lymph. From a pretty long ob- 
servation of clinical facts I feel wan-anted in stating 
my conviction that I have mtnessed this conservative 
s in not a few cases, The thoroughness of the 
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cui-e may depend upon the promptness and amount of 
the hemorrhage. This is especiaily so in fiitit attacks. 

When either of the important causes named are 
complicated with inflanimatoiy products in the pleura 
or in the lung, the results of older disease, the removal 
of these pi-oducts may not be so complete; yet even 
then a large hemorrhage may do very much to clear 
them away. 

Vesicular ■emphysema gives rise to another variety 
of ohstniction to the capillaiy circulation in the lungs. 
The true respiratory system consisting of bronchioli, 
infimdibuli, and air-sacs becoming dilated, bronchor- 
rhagia sometimes follows. The obstmction to the 
capillary circulation in this dilated state of the true 
respiratory system results from the elongation and 
iiaiTowing of the capillaries, so that the blood flows 
slowly or not at all. In old cases of emphysema some 
of the air-sacs become destroyed, which still fai-ther 
interferes with the circulation, both in the pulmonary 
and nutrient ai-teries, but with less liability to haeraop- 
tysis, as the system, in old cases, becomes accustomed 
to the crippled condition, and accommodates itself to it. 

Cirrhosis of the lung or fibroid phthisis is another 
variety of structural change, frequently accompanied 
by liEemoptysis. It may commence in childhood or 
early life, or it may be diffused, and this history assists 
in making a correct diagnosis. The siniilarity of its 
physical signs to those of tuberculai- phthisis in the 
tliird stage makes it necessary that we should treat of 
it somewhat particiUaily. In both, there may be dull- 
ness under percussion, cracked-pot sound, and cavern- 
ous i-espu-ation, wlien there are excavations or dilated 
bronchffi. which, if in the upper part of the lung, are 
sometimes accompanied by mucous gmgUng. There 
will be also in both cases absence of true respii-atory 
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lurmur, altei-ed and exaggerated broncho-respii-atory 
munnur, and there may be bronchial or tubal breath- 
ing. There may be also these rational signs in com- 
mon; haemoptysis, cough, expectoi-ation, and dyspnoea. 
They differ in liistory and in many of the rational 
signs. Hectic, loss of strengtb, night sweats, emacia- 
tion, and disease or disorder in other organs, liver, 
Btoinach, etc., all belong to phthisis, but not to cir- 
rhosiB. In phthisis the amount of circulating blood 
-gradually diminishes, not so in cirrhosis; there is no 
cachexia in cirrhosis, but it is generally marked in 
phthisis. Yet the diagnosis of cin-hosis, dining an 
attack of haemoptysis, must be difficult. A few hints 
may assist in differentiation. The cavities in cirrhosis 
are always of moderate size and regular sliape, and 
consequently the cavernous respiration is smoother in 
character and softer in quality than that fonned in the 
irregular excavations of plithisis. The sound nans 
along the open bronchus each way in ciii-hosis more 
readily, and is conveyed farther from the cavity than 
in phthisis. The conditiun of the digestive organs, 
fullness and vigor of the capillai-y circulation, but 
above all. the histoiy of the long continuance of the 
case, enables us to make a coiTect diagnosis. The 
pathogenesis of cin-hosis is considered to he as follows: 
inflammation of the bi-oncliial mucous membrane ex- 
tends to the enveloping fibrous sheath,. and inteiBtitial 
plastic exudation takes place, wliich, contracting, 
results in stricture of tlie bronchus, and dilatation 
follows behind the strictui-e. In new attai^ks of bron- 
chitis, plastic matter is thi-own outside of the sheath, 
enveloping and destroying some of the air-sacs and 
bronchioles. As the child grows older, the ])hysical 
signs give evidence of cavities and consolidated ' lung. 
This condition of the bronchi becomes more or less 
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conijilicated with plastic exudation within the plciua, 
which, suddenly iutei-feiing with the capillary cii-cula- 
tion of the peripheral air-sacs, may be followed by 
bronchonhagia. * 

Cancer and benign tumors within the chest may also 
cause hsenioptysis by mechanical pressm-e, obstructing 
the pulmonary cii-L'ulation. But the cases are rai-e, 
and it is not necessaiy to dwell upon them, for, if there 
be obscurity at fii-st in the physical signs, the rapid 
progress of maliguimt disease soon renders the diagno- 
sis clear. 

Piieitmorrhagia. — The second grand division of this 
subject is impoi-tant on account of its great fataUty. 
Fortunately its class is small, yet the ten-or which 
it excites is not unlike that produced by the cry 
of fire in a large assembly, jeopardizing many more 
lives by tlie fright and insane action which it induces 
than by any intrinsic danger in the thing itself. Pneu- 
mon'hagia imphes an eroded branch of the pulmonary 
arteiy. For practical purposes we shall consider it 
merely as the effect of erosion from disease, presuppos- 
ing a cavity to have been formed. Yet, even in the 
thii-d stage of phtliisis pneumorrhagias are rare among 
the number of hemon'hages. PneumoiThagia is possi- 
ble after the rapid formation of a cavity, and becomes 
probable if the cavity be neai- the root or centre of the 
hmg, where the vessels are large and abundant. The 
rapid disintegration of tissue renders the branch of the 
pulmonary arteiy which passes across or through the 



" There is a distinct difference between flbroid phthisis and 
cirrhosis of the Iting. Cirrhosiit has no cavitieei, no dilated 
bronches, creaks under the Icnife id j)ost<iiiorteiu section, is of 
sypliilitic origiu and is a rare disease. When this paper was 
written, cirrhosis of the long was not differentiated from Hbrolil 
phthisis. 
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liwaying mass lial)le to niorliid change, which may 
take the form either uf disruption, resiilting in sudden 
death, or, by shrinking «p. hoconie inipei-vioiis, and 
so remain for years. It is then a matter of great 
nioment to watch the formation of cavities, in what 
may be called a dangerous position, and to so gxiard 
the patient during the unavoidable pi-ocess as to render 
this accident of minimtim probability. Severe cough- 
ing should in such circumstances be allayed by opiates, 
which before perliaps had Iteen properly avoided. Eser- 
tion and emotion should not be permitted to imduly dis- 
tend the pulmonary vesesls. Small bhstere may be 
tonstantly changed f i-om place to place over and ai-ound 
the forming or formed excavation, in oi-der to glue 
the pulmonary and costal pletii-a together, preventing 
motion in that portion of the diseased lung long 
^OUgh for a clot to be firmly formed in the artery. 
Hature sets us the example, for no cavity apjiears near 
he surface of the lung but that its immediate vicinity 
is bound down by adhesions. 

Beisseissen, Mai-shall Hall, and others, taught that 
Jhe anastomosis of the pulmonaiy arteries was general 
and free. Dr. Cammann (A'. V. Med. Journal, ISIS), in 
hi» experiments, by a series of injections into the blood- 
Tessels of the lung of the sheep, proved clearly that this 
was a mistake; that instead of there being f i-ce anasto- 
Dosis. there is properly none at all. Each lobulette is a 
loraplete type of the lung and has no anastomotic con- 
tion with any other part, so that, ordinarily, cavities 
I phthisis, gangrene, or abscess, are rarely accora- 
anied liy pneumorrhagia, and only so by the accident 
t their opening a biunch of the pulmonary artery. 
f the cavity just foi-med is centric, with no pleuritic 
idheBions, the rational signs may have been so slight 
B not to have drawn attention. The patient may bo 
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in attendance upon ordinary duties wheu the first 
mouthful of blood is raised, A Luiy-teacher in one of 
the public scliools is standing before her class, giving 
instruction, wlion she raises a mouthful of blood, and 
immediately retires to a side class-room; the blood I 
pours fix)m her mouth and nose and she falls to the 
floor, and is dead lief ore a messenger can be despatched 
for help. A gentleman in liis bed-chamber touches 
the beU, and comes to the bead of the stairs with a 
vessel in his hand, and calls to the family that he is 
spitting blood, and desii-es a physician. They hasten 
to his assistance, but he has fallen upon the floor and 
is dead when they leach him. 

Sudden deaths from pulmonary hemoi-rhage are 
comparatively rai-e. Cases of pnemnorrhagia even 
may not he immediately fatal; there may be several 
attacks before the patient succmnbs. The ca^nty may 
be small, and the ojjen branch small, or the motion in 
the diseased lung may be resisted by pleural adhesions. 
In the latter case it is possible the hemorrhage may be 
an-ested pennanently. A clot forming in and filling 
a cavity in a portion of lung restrained from motion 
may remain there long enough for the eroded artery 
to shrink and become impervioxis. But even if the 
cavity be small, and the ai-terial branch small, the fre- 
quent recuiTence of henion-hages may finally exhaust > 
the patient. This form of hemorrhagia may be mis- 
taken for bronchon-hagia occuning after extensive 
plastic exudation within the pleura. But with the 
absence of cavernous resph-ation or signs of consohda- 
tion of the Imig, and with the presence of plastic or 
suh-crepitant rfiles the diagnosis need not be uncertain. 
Diagnosis. — It needs no ai-gunient nor fuither ac- 
cumulation of evidence to show the great value of a 
clear and correct diagnosis of hajmoptysis. It is of 
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«t importance to diagnosticate between bron- 
chorrhagia and pneuraoirhagia, Iii a lai-ge projjortion 
of cases the medical attendant may state in the most 
emphatic manner that there is no danger, and refuse 
Useless or harmful medication. His presence and the 
confidence which he inspii-es reheves appi-ehension and 
ght, and by wise advice he niay prevent serious con- 
sequences. The chances are^perliaps a tliousand to 
on© — that a case of hiemoptysis is bronchon-hagia. It 
" I best to assume this until a certain diagnosis proves 
the contrary— which turns on the presence of cavities 
and consolidation of pulmonary tissue. If there be no 
cavernous respiration and no e^^adence of consolidation, 
id, in addition, if respiratory murmiu^ can be heard 
throughout the lungs, it is clear that there can be no 
cavities. This detennines definitely for the larger 
bumher of cases, and those not tlius determined may 

B classed as doubtful in virtue of the same negative 
[evidence. By farther exanjLnation we may satisfy 
ourselves, almost with certainty, that a large majority 

f these aiso are cases of brouchorrhagia. If the walls 

f the cavities are hard and unyielding it amoiuits 
Umost to a demonstration that the Jiemorrhage is not 
Jmeumorrhagia, for the hardened walls are a sign that 
the cavities are old, and the branches of the pulmonaiy 
Brtery that traverse them are probably impei-vious. 

f cirrhosis of the lung he diagnosticated, it is certain 
that the hemorrliage cannot be pneumon-bagia. Wlien 
i cavity is foi-ming, or has juet formed, without pre- 
e in that jiortion of the lung, if the position 
'be central, the progress of the disease rapid, and the 
hmg free in its motion, not held by adhesions, the 
danger from pneumorrhagia is imminent and should 
be guarded against. 

Treatment. — Pnemnorrhagia may he so speedily fatal 
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that there will be uo time for oixUnary remedial 
measures. It has been suggeste<l that it uiight be 
possible to aiTest henion-hage from the hmgs Ukely to 
he fatal Ity standing the jiatient upright until syncope 
should take place, and then placing him in a recum- 
bent position, so that a clot might fomi in the cavity. 
I am not aware that this plan, which certainly has 
plausibihty to reconmiend it, has ever been intention- 
ally tried m practice. But we know that some of the 
patients were standing upright when the bleeding 
began, and fell from exhaustion or syncope, and so had 
the advantage of this hypothetical method without 
avail. The apiialling cases of pneumon-hagia arise 
from central cavities of lai^e size and from the erosion 
of a large vessel. Should a clot even be formed and 
the patient recover from syncope, the unhindered 
motion of the free hmg would soon dislodge the clot, 
and the hemonhage would again conunence. Unfor- 
tunately the histoiy of these cases shows that they are 
too sj)eedi]y fatal for a clot to form. In a small cavity, 
or in a smaller open vessel, there is more likehhood of 
the fonnation of a clot, and the temporary arrest of 
tlie heraon-hage. But even here, when the cavity 
forms in the centric or dangerous locality, the clot is 
soon dislodged and the bleeding recommences, and this 
alternation continues till the patient sinks exhausted. 
In this variety of pneumoiThagia, however, there is 
time for something to be done; the danger is from re- 
currence of bleeding by displacement of the clot. If 
this can be pievented long enough the vessel may 
become impeivious and immediate death be avoided. . 
There can be no hope to fill the indication but by 
mechanical interference; metlicines have no power 
over open vessels in the centre of the lung. Oiu" ex- 
I)erience suggests that nature lias here pointed the 
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LOn that our endeavor must take to affoitl any 
Slope of success. Motionleps lung alone can permit the 
pdosdng of the vessel. Natui-e secures tliis condition by 
adhesions— "we can in some degree imitate her by trans- 
fisiog the lung in the diseased part, thus holdir^ it still 
till the danger is past. Needles of platina or gold, 
ed from difff rent imints through the lung, may suc- 
BcessfuUy prevent motion, and they might remain, doing 
jwi serious injury, until inflammatory action should be 
»t up, and thus effettfiaUy pi-event a I'ecurrence of 
kemorrliage. Or the needle of the aspirator could be 
r piisse<l into the cavity and an injection of a drop or two 
of Uquor ferri persulphatia or other poweiful styptic 
could Ik) thrown in, which would fonn a finn clot in 
the open vessel as well as in the cavity, and the hem- 
orrhage be jjernianontly arrested. This presupposes 
Q accurate diagnosis of the position of the cavity. As 
jefore said, fatal pneunionhagia is not likely to occur 
hear the surface of the lung, where the contiguous 
pleura is bound down by abundant adhesions, and it 
B a wiso precaution to frequently apply small blisters 
iver and ai-ound fonning or recently formed cavities. 
~ s measure not only guards against pneumoiThagia, 
hnt it prevents a cavity discharging its contents into 
the ]>lexira, causing hydi'o-pneumo-thorax. Effusion 
of serum into the pleural cavity airests pneumonhagia 
■ by mechanical compression, in the same way as we 
letinies see it cnish out pneumonia. This condition 
^ht be artificially produced by jnunping water into 
the pleura. Ligaturing the hnibs with tourniquet or 
" *p is easily i>erfornied, and it is a practical and fre- 
lently used method of aii-eating bemon-liages, for it 
■events the return nf venous blood to the right side 
; the heart, and temporarily relieves the pressure on 
■he pulmonary circulation. The hemorrhagic act is 
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preceded and accomimniGd by an eager hastening^ 
pulse-beat, which the medical observer soon rect^nizee,! 
aad advantage may be taken of this monition to gaial 
time for the apphcation of mechanical means. If some I 
of these means suggested seem to be harsh, farther I 
consideration will show that they are not so in reality, 
and it must be remembered that the occasion is desper- 
ate and none other are of any use or promise any hope. \ 
Medicines given by the mouth, or othei-wise. can have i 
no control over a bleeding artery in the centre of the 1 
lung. 

In bronchoiThagia there is no danger of sudden I 
death, and consequently thei-e is time to select the besfc J 
methods of treatment. When the cause is extrinsiol 
to the lungs the remedy should be to the Ciiuse and not , 
to the symptttms. In hysteria the treatment should 
be to the disease, and the same in canliac affections. 
The hemonhage jwr se gives relief, and when left to 
itseK it may be safely said is never other than bene- _ 
ficial. After an hystcncal hemoiThage from the lungs, I 
which may have pi'odueed alarniing fright in the by- 
standers, the patient may fall into a gentle and placid J 
sleep, for which she awakes reheved. 

BronchoiThagia arising from obstruction to the piil- 
monaiy circulation from a diseased heart must b»J 
treated by payiiig attention to the heart alone, en-j 
deavoring to give it force and power to equalize the ciiv j 
culation. Stimulating enemata, brandy by the mouth,,] 
mustard foot-baths, the sedative action of calomel, ,< 
digitahs and nux vomica, may relieve the heart from I 
its oppressed condition, and the liemorrhage will ( 
naturally. Bronchorrhagia resulting fi-oni obstructed I 
pulmonaiy circulation, caused by plastic exudation 1 
upon the pulmonary pleura, is of more frequent occuivJ 
rt'nco than any other, and its misnumagement may b© j 
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followed by the most serious consequences. The lung 
oppressed by the presence of plastic exudation is more 
and more crippled by contraction. A large hemor- 
rhage at the beginning is frequently followed by the 
immediate removal of the cause by stimulating rapid 
reabeorption. Attempts to arrest this hemorrhage 
are generally futile, but the evil results of the methods 
used and the delay iu applying proper remedial measures 
may end in what is popularly known as " hasty con- 
Bunaption.'" The old custom, lately reinstateti by the 
ilation of a popular German text-book,* is to place 
le patient in bed iu a semi-i-ecumbent position, to 
direct that he be kept quiet, to si>eak only in whispers, 
not to cough, to darken the room, and prevent all 
motion that may be avoided. In addition to this 
icines ai"e given to slop the hemorrhage, as acetate 
lead, opium, kino, tamiic acid, gaUic acid, mattico, 
'ergot, spirits of turpentine, and table-salt. In spite of 
all this treatment and mismanagement the bleeding 
continues more or less at intervals, causing prostra- 
ting fear to the patient and agony to the loving at- 
tendants. This may go on for days or weeks, until, 
nature giving up the contest, the bleeding may cease, 
flnly to be followed by disintegration of tissue, and 
,th. An entirely opposite treatment might have 
ived life. But instea*!, the effort of nature is 
warted and rendered of no effect. The threatening 
inditions, which she woidd have changed if she had 
it been i)revented, ai-e carefully pi-etsen'ed, and in addi- 
»n to all this the exuded blood Ls kept in the bronchi 
ing and offensive, causing local inflammation and 
iribronchial abscesses. Medicines which do harm to 
le patient, and do not arrest the bleetUng. are resoited 
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Ui. while all that should lie done is left undone. It is 
no wonder, viewed in this Mght, that "hemorrhage 
"caused phthisis." Would it not be better to say. rather 
that the physician cultivates phthisis ? As illustrating 
the possible consequences of repressing all effort to re- 
lieve the clot in cases of heuiorrliage, there is an in- 
structive case in Graves, who rejMjrts the incident of a 
gentleman who had several heniorrliages in one day, 
and was visited by Dr. Stokes, who foiuid him collapsed 
(he had also been bled from the arm) and well-nigh 
asphyxiated; the right side of his chest was exijanding 
and contracting energetically, the left almost fixed and 
motionless. Dr. Stokes changed liis position and gave 
him a glass of wine, when he made an effort and vio- 
lently expet^torated a fibiiuous coagiduni forming a 
complete mould of the left bronchus and its ramifica- 
tions. Loevenhaixl, quoted by Valleix. cites a case of 
a woman to whom alum had been administered in 
hgemoptysis "n-ith the hope of arresting the hemorrhage, 
and appai-ently with effect, but upon the cessation of 
the bleeding, suffocation became imminent; and from 
this danger the woman was only relieved by the rejec- 
tion of a lai'ge quantity of coagulated blood. 

What, then, should the physician do when called to a 
case of this natm-e ! His fu-st determination should be 
to do HO harm. He should, by liis cheerful, confident 
demeanor, inspire the patient and friends with his own 
courage. Then, after auscultation and the diagnosis of 
bronchon-hagia, he should insist upon the jKitient's 
speaking aloud, that he should bi-eathe freely, sit up, 
walk about, cough and expectorate freely. There is 
no danger of increasing the hemorrhiige by coughing, 
loud sjieaking, and full respiration; these acts merely 
help to loosen- and dislodge the blood already exuded 
into the bi-onchia, and which is thei-e obstracting respi- 
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lation. It should be the object of the ti'eatment to 
Bxpel all the exiided blood before any part of it becomes 
IKitrid. Clearing out the brourhi and full respiration 
' ) not increase tlie exudation; on the contrary, these 
sealthful acta go far to equalize the cii-culation and 
ielp to arrest farther hemorrhage. Salt and spuita of 
turpentine are innocuous, but do not let the patient 
Jelieve that they are given for the piupose of airesting 
lemorrhagc; it is best to stand finnly upon the ground 
iiat the henioirhage is beneficial and should not be 
u-i-ested. On this account we should refuse any medi- 
ation, for. if the bleeding does not soon cease, the 
latient begins to lose confidence in the doctor's abihty 

D arrest it, which may be calaiTiitous. The confidence 
nspired by the presence of one heUeved to have power 

> help us, gives tranquilhty of mind and that steady 
terve action which, operating directly on the heart, 
qnalizes the circulation; the cold extremities become 
rrarm, the oppressed breathing becomes free, and these 
3 prove that the pulmonary congestion or stasis is 
elieved. Many remedies have gained reputation for 
lower they did not possess, by the real potver of a 
rusted physician's presence, acting thraugh the emo- 
ions upon the organic Ufe of the body. As soon as a 
;no8is can he made between plastic exudation and 

irly tuberculosis, a line of treatment should be adopted 
K>t " to cure the bleeding," but to remove the cause. 

n both plastic exudation and early tubercidosis all the 
pecial treatment should be the same. The lungs 
botild be frequently and systematically expanded; as 
nuch fresh air should be inspired as the system will 

ccept. The diet should be nutritious, not overstimu- 
Etting, but such as is known to be most beneficial in 
ubercular phthisis. If plastic exudation should be di- 
ignosticated by finding persistent, subcrepitant or mu- 
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C0U8 rales, soft-tearing and near the ear, without dull- 
ness of the percussion note, its early removal would be 
an object of the highest importance. Nothing helps us 
in tills object more speedily, perhaps, than the bleeding 
itself, and for this reason we should not arrest it, even 
were it within our power to do so. The beneficent and 
harmless action of calomel when used for its sedative 
effect, in cases of commencing or thi-eatened inflam- 
mation, is not so well known as it deserves to be. In 
"Graves' Clinical Medicine" (pages 803-806 incluBive, 
ed, 1S4-3, Dublin), its qualities and capabilities are well 
set forth. In Dr. Lente's paper {N. V. Jour, of Med., 
May, 180!*), its successful and safe application in dys- 
entery and some other inflammations is ably main- 
tained. In n'cent plastic exudation, followed by 
hemorrhage, its beneficent and prfunpt effects are 
more remarkable than they are in any other inflamma- 
tion. It wipes out, as it were, all evidence of disease, 
the hemoiThage ceases, the sulwrepitant and raucous 
r3,les disap(>ear in an incredibly short tune, leiivii^ the 
patient well. It lias been unfashionable of late years 
to speak of calomel and bleeding as proper remedies in 
any case. No doubt they have been abused, and so 
too have many other good instruments which have not 
been discarded. 

Above all otiier tilings it is important that specifics 
or styptics, of whatever name or character, especially 
those that may depress the vita! power or derange the 
digestive organs, should be withlieJd in bronchoiThagia. 
Our one object should be to remove the cause. 
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SAN FRANCISCO, CAL. 
fi%f! it iivt to he rrmortxi fami 

ARTICLE VIL 
EIndemic Pleuro-Pseumosia, as seen in New York 

DURING THE PAST TeN OR TWELVE Yeabs.* 

Pneumonitis, such as may occur from a wound of 
the lungs in a person in previous health, even when 
followed by gi*ave constitutional disturbance, is essen- 
^Kally different from the typic^al disease called pleuro- 
pneumonia, which i^ but the exponent of a series of 
Bystendc perturbations and changes resulting fi-om 
differing and mixed causes. 

Endemic pleuro-pneunionia in New York during the 
last ten or twelve yeai-s has had distinct and pecidiar 
factors, some of wliich were known or pailly under- 
gtood while others were unrecognized or obscm-e. 

We are apt to ftx our nunds n.\)on the obvious and 
-immediate, thus perliaps dii-ecting our attention away 
fi?om the hidden causes which may give disease its 
peculiar characteristics. 

Cases of oi-dinary pneumonia may have varying 
'elements. That with malarial tendencies differs from 
that with typhoidal, and where these ai-e combined the 
resulting disease has chai-acteristics essentially its own. 

In the epidemic ship fever in New York in 1S45 to ' 
1854 the complications by pneimionia were not rare, 
nor were they exceptionally fatal in their tendencies 
tmless influenced by peculiaiities of nationality. The 
Crennan poor were not so liable to the fever as the poor 
Irish, but in them plem-o-pneumouia was a nuich more 
fatal complication. 
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For many yeaiy a fonn of fatal pleuro-pueumonia 
has prevailed in the cities of the Southern States, 
while in the North there was another form of this 
disease of mild type and easy management. At the 
same time there was a gradual procession of the fatal 
form northwaixl oveniinning Washington, Baltimore, 
and Pliiladelphia, until, ahout 1S68, it reached New 
York, A comparison of statistics will show to what 
extent it has influenced the bills of mortality since 
then. 

In 1839, in a population of 30],fi!)7, the whole num- 
ber of deaths was 7,301; from pneumonia and bi-onchi- 
tia, 5i\H. I have included bixinchitis, as I have no 
doubt that the cases so reported were mostly if not all 
pleuro-bronchial or pleuro-pneumonic. In 1S51 there 
was a sudden and noticeable increase of deaths fram 
these diseases. In a population of 545,35!) the whole 
number of deaths was 20,733, and from pneumonia 
and bronclutis l,5fi9. 

In 1S56, in a population of 694,607, the whole num- 
ber of deaths, was 20,102; from pneumonia and bron- 
chitis, 1,159, which was a falling off. 

In 1868 there was again an increase in the death rate 
from pneumonia and bronchitis. In a population of 
913,298, the whole number of deaths was 24,889 and 
from pneumonia and bronchitis, 2,471. 

In 1875, in a population of 1,041,886, the whole num- 
ber of deaths was 30,709, and from pneumonia and 
bronchitis, 3,913. 

In 1876, population 1.055,535, whole number of 
deaths was 29,152; from pneumonia and bronchitis, 
3,756. 

In 18T7, population 1,069,302, whole number of deaths 
26,203; from pneumonia and bronc-hitia, 3,181. 

In 1878 population 1,083,371, whole number of deaths 
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27,008; from pneumonia and bronchitis, 3,473. Tlie 
fatality being greatest in 1875.* 
! There is and has been since the endemic appeared a 

(dread of it in tlie public mind of New York hardly 
exceeded by that of any of the great epidemics whicli 
have prevailed heretofore. 
The profession too, at its commencement, had reason 
to be alarmed, for many of the cases ran so rapidly 
toward a fatal terrainatiou that cm-ative meaaui-ea were 
useless before the gravity of the case was compre- 
hended. The disciples of Hahnemann, as well as those 
who depended entirely ujwn the "vis medicatrix 
natuTEe," were astonished at the powerlessness of their 
feeble efforts. 

In coimection with this subject, and perhaps as ex- 
planatory, we may go liack to the histoty of an epi 
demic of plem-o-pueumonia which had its origin hi 
Canada during the war of 1S12-15. 

It first attracted attention in the British army by its 
contagiotis element and great mortality. It soon in- 
vaded the American lines and decimated the raw troojis 
unused to cam]> life. Many of the sick (hospital ac- 
^oomraodations being poor) wei"e given leave of absence 
ftnd carried the contagion to the cities and even into 
sparsely settled counti-y districts. 

It followed tlie course of travel southward, reaching 
Charleston in 1S18 and the cities of the Gulf in 1S20. 
Hero it lost its contagious element, ceasing to bo epi- 
demic, and becoming endemic I'emaiued as one of the 
Bpecially fatal locid disea-ses. 

Dr. Sanmel Henry Dickson has described it gi-aphi- 
£ally as "pnymnonia tj-phoides," which in its active 
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state must have been Himilar to the " pleiiro-pneumonia 
contagiosa" of the cattle herds of today. It was 
known among the people as "the epidemic," and those 
who recovered from it were subject to " bronchial 
affections " ever afterwai-ds. 

From these and other facts, and \vith our present 
knowledge, we may assmne that the disease, like the 
cattle disease, was largely characterized by extensive 
exudation of plastic material into the pleui-al cavities. 

It may not be possible to pi'ove th^t endemicpleiiro- 
pnemnonia, as we know it in New York, is the legiti- 
mate successor of the contagious pneumonia-typhoides 
of 1812-15, hut there certainly is more than a probable 
connection, and in seeking for the effective hidden 
causes of the moi'tahty of this disease we cannot dis- 
miss the careful consideration of its inherited tendencies 
as well as of those which are knowTa to be temporary 
and the immediate consequences of unusual but vary- 
ing conditions. As illustrative of the necessity of con- 
sidering all relative fjicts, we may cite the example of 
the celebrated Dr. John Huxham, of Kent, England. 
He observed the weather and kept careful records of 
the wind, temperatiu-e and iiiin-fall in orfer to connect 
these meteorological couiUtious with the prevalent dis- 
eases, especially with those which were epidemic. 

The first volume recorded observations from 172T 
to 1737, and the second from 1738 to 17-17 inclusive. 
After^vards he iniblished essays on fevers, small-pox, 
pleuro-pneumonia. pleurisies and ' ' ulcerous sore 
thi-oats." These grew out of deductions consequent 
upon making his weather obseiTations and noting the 
I>ehavior of diseases mider these iiifluences. The first 
rhaptci- of his dissertation on "pleuiisies and peri- 
pneumonias " is of the power of the winds and seasons 
in producing these distempers. 
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He quotes Hippocrates— "cold, northeasterly winds 
biing on disoi-dei-s of tlie bi-east, sides, and lungs," and 
jays: "This hath been found constant and true by all 
bis successors." 

" Not but that pleurisies and peri-pneumonias es- 
pecially are fi-eqiiently observed in other constitutions 
of the air, the latter very often supervening on other 
acute fevers. Yet still it is certain these two (hseases 

3 much more frequent when a cold, di-y season and 
northerly and easterly w^inds have continued for any 
considerable time." He also says: "It is a fact," 
caeteiis paribus, "blood drawn in such pi-evaiUng 
Donstitutions of the atmosphere is constantly foimd 
tnore dense and viscid than in long, moist, wai'm sea- 
Bons." In his history of the epidemic of "ulcers in 
the throat," he records the state of the weatheii for 
many months before the advent of the disease, " The 
weather was pretty cold and diy in March, 1752, especi- 
ally at the beginning and latter end, and the barometer 
iiigh. At no time very low. 

Tlie small-pox gi-ew more mild and much less fre- 
•quent. The other diseases also less conmion, but more 
jnflammatory; no malignant sore throats; many were 
severely tormented with coughs aud obstinate asthmatic 
idisorders. The blood now limvrn was comnionly more 
^nse and viscid than it had l»eeu for many months. At 
the last half of the year 1752, in summing up, he says; 
*' For many months past we had scarce the slightest 
iever. but it was attended with a sore throat, aphtha 
:»nd some kind of cutic\dar eruption. Tlie bluod drawn 
irom the diseased during all this time has been very 
•larely viscid, but generally florid, seemingly, esiH>ci;illy 
t the very beginning of the malady, and of a veiy 
B texture." 

We see that Dr. Huxhaiu ^vas a devoted student of 
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nature, and his views are all the more valuahle, inas- 
much as he was not a slavish adherent of any school. 
His accurate description of " The Ulcerous Sore Throat 
Epidemic " of that time is true now of diphtheria, and 
it undoubtedly was the same disease, 

Brettonneau's description is hai-dly better, and it is 
singular that he should say " Huxham's ulcerous sore 
throat did not pertain to diphtheria, but rather to some 
form of scarlatina." 

It must be that Brettonneau received his knowledge 
of Huxham at second-hand. He could not have said 
so if he had read him attentively. 

If meteorological recoi-ds had been kept for the last 
hundred years, and their relation to epidemic forms of 
diseases noted, it is possible that we would have had a 
more accurate knowledge of devastating epidemic dis- 
eases and also of tiie best methods for their prevention 
and care. 

The Weather Bureau at Wasliington might combine 
with its meteoric recoi-ds from all parts of tlie con- 
tinent one of the sanitary conditions— the kind and 
form of epidemics and their peculiar charac'teriatics, 
should any exist, and their direction and radi of pro- 
gress. 

PuhUc health associations might assiduously collect 
such facts, which in time would detei-mine the existence 
of sanitaiy laws of which we are at present ignorant. 

Lonl Bacon says, in substance, that it is the opinion 
of some that the conditions of weather i-epeat them- 
selves in a cycle of about twenty-five years, and that 
there is reason for such behef. The popular opuiion 
that periodi(^al influences of the heavenly bodies con- 
trol health has some fotmdatiuns in fact. We know 
that extraordinary vicissitudes of weather, violent 
vaiiations of temperature, winds, moisture, electricity 
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ftnd malaria — and other imponderable agents influence 
health. 

There are distm-bing elements which determine the 
particularchai'acteristiesof epidemic diseases.. Theories 
are abundant, but no tlieories are of great utility which 
are not confirmed at all points by facts. The germ 
theory supposes that the unknown factors are floating 
in the air, and produce disease by entering the circula- 
tion of the blood. At all events this is plausible, and 
may aid in directing attention to the controlling hidden 
Dr. Huxham's method of studying the condi- 
tions of the blood, as to viscidity and coagulabihty, is 
worthy of attention, and suggests a still more accurate 
•way by means of the microscope and by chemical 
inalysis of prognosticating coming epidemics. Such 
^owledge might give us the power of meeting them 
jBt the commencement and of rendering tliem iimocu- 
Tet all does not depend upon vicissitudes of 
weather. 

Before the appearance of Europeans upon this conti- 
nent, it is said, the red men were not subject to devas- 
tating epidemics, and yet the meteoric conditions, we 
may infer, were not greatly different from what they 
have lieen since, except as modified by cutting down 
the forests and the tillage of the ground. 

The vices of civilization, the allegation of people 
in citietf, towns and camps, ai-e elements from which 
epidemics are hi-od. Human tilth and human excesses 
shorten the average life of tlie i-ace and increase the 
tendencies to disease in the individual. 

In oi-der to show the cliange of typo in pneumonia, I 

"1 premise that when I began my profes-sional life 
i believed as I had been taught, that active interfer- 
ence was net^essary in every stage of tiie disease, to 
|ffevent deatmctive inflammation But I soon found 
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cases would get well without active treatmait — 
that the exi)e(.-taDt plan or wise nianaganient was best 
— simple medication with stimulants and supixuling 
atimentation. The mortality was so small that it 
seemed imnecessaiy for au uncomplicated case to 
reach a fatal result. It was the belief of eminent prac- 
titioners at that time, whose friendship I enjoyed, that 
the Asiatic cholera of '33 and "4^0. and the ship fever of 
'47, had nitxlitietl the tyix> of uiflaniniatory diseases, 
and made the change in treatment necessary, which 
was then heconiing fashionable. Homceopathy had 
ail immense advantage in tliis change of ty])e. It 
sliook the faith also of some high in the pi-ofessiou. 
Sir John Forbes, of London, and Dr. Bigelow. of Boston, 
hi>{;:tu to teach the doctrine of self-limitation of diseases 
aiid the iuutihty of active medication, and gained many 
adherents. When the fatal forms of pneumonia began 
to occur in New York, about ten years ago, I, ivith 
other physiciaps. was surprised at the failui* of the 
nuuia^ng method, and the frequency of fatal termina- 
tions, and I became impressed with the truth of the 
latiposition tliat with the change of tyjx) there had 
bewi also changes in the pathological process. The 
ta ww Were more " typlioid," or of depressed vitality, 
and Xhty inter-plemal comi)Lications more frequent and 
wf gravrr imixirt. Indeed the increase of mortality 
ntoasitred by these complications. Some method 
it more efficient was necessary. 
late Di-. George P. Canimami, whose eminently 
" mind le«:l him to investigate the pecidiai'ities 
by itself, had taught that in cases of gi-eat 
congestion of the hings— the vei-y condi- 
■whiph WG now recognize as indications of inter- 
^bianl tcx^uplication and rapid plastic exudation — very 
Aae«& of calomel, used promptly, would control 
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tuitl prevent a fatal tei-mination. After his death I 
caused to be jirinted a paper of his, wiiich lie denomi- 
nated "Sanguineous Congestion of the Lungs," in 
which he related cases treated by this heroic remedy. 
Tile dose used would vary from ten to sixty gi-ains, 
according to tlie urgency of the case. Dr. Caniniann's 
. were accidental and occasional, but no doubt 
rere the same as the endemic i>leui'o-pneumonia of 
■day. The inefficiency of the exi>ectant method ren- 
I resort to the heroic a necessity, and with very 
Ricouraging results. Cases, such as had proved fatal 
_ f the mild treatment, were saved by the prompt ex- 
hibition of sedative doses of calomel, which are less 
depi'essing to the system than smaller doses repeated. 
_I am aware that Mialhi has stated that more than ten 
( of calomel is a waste of good medicine. This 
featement has been repeated by Headland, and is con- 
ntly quoted by those who oppose the use of calomel, 
laving no practit^ knowledge of its wonderful efficacy 
lore than the autliora quoted, who evidently knew 
jthing at all. But the difference of life or death many 
mes dejjends upon the prompt exliibition of doses 
Jiy times larger than ten grains. With the im- 
tense prejudice operating against the use of calomel, 
% requires the corn-age of experience to give the very 
B doses— twenty, thirty, forty, or even sixty gi-ains. 
"he medicine is not thrown away, and it is safer to 
give a few gi-aina more than niight barely do than to 
repeat the dose. 
In Graves's " Clinical Medicine," Dublin, 184S, p. 803, 
D says: " If a pei-son is seized, for example, with vei-y 
aite pericarditis, how unavailing will be o\xr best 
)cted effoi-ts unless they be seconded by a speedy 
lercurialization of the system. In proof of tliis as.ser- 
1 1 might adduce a considerable nmuber of cases of 
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pericarditis, treated both in hospital aiid private prac- 
tice, and might triumphantly compare the results with 
those obtained in the Continental hospitals, as recorded 
by some of the most eminent Gennan &nd French 
physicians." 

Dr, Graves discusses the ai^uments of tliose opposed 
to the free use of mercury, who acknowledge it m:iy 
be n€!cessary to nee it in liot climates, as recommended 
by Dr. Johnson in his classical work, hut who deny its 
utihty to Europeans, but he answers that, "this ob- 
servation no doubt deser^'es attention; hut its weight 
falls to the ground if experience contrary to the gener- 
ally received opinion shows that, with proper precau- 
tions, calomel may be given in as lai^ doses here as in 
the East Indies." And again he says, " another mont 
important question is, whether meitury so used for the 
cure of internal iuflammations mjui-es the constitution 
permanently. With the greatest confidence I can an- 
swer it does not." I never saw a single bad effect 
follow the use of mercui-y, in cases where tiie first con- 
sequences of its exhibition was the rapid and complete 
removal of a dangerous inflammation." To all of 
these strong expressions of one of the greatest clinical 
teachers tlie world has ever known I can give my 
entire assent as the uniform result of my own experi- 
ence. Dr, Gi-aves would not use mercury in either 
large or small doses, except from necessity, when death 
and permanent injuiy might be avoided and where no 
other means woidd t>e successfid. It is the greaS 
remedy which may be held in resei-ve when all others 
fiiil. The method of giving it is diy upon the tongue. 
Dr. Graves advises to wash it down with thin gruel, 
but I beUeve it is best to put it on the tongue and there 
leave it. Its rapid effect shows that it is influential 
before entering into the circulation, for many times it 
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I a. sensible effect iii immediately controlling the 
t's action and in reducing the temperature, wliile 
s full beneficial effects may not be had until twenty- 
four hours have passed. Many times the patient goes 
quietJy to sleep who had previously been restless and 
^oepless, resisting anodynes. One other result of the 
I&rge doses of calomel is also noted by Dr. Gmves, 
which is, that when internal inflamraatiou is rapidly 
overcome, tempei-ature and pulse falling, with subsi- 
idence of all the alarming conditions, we may confi- 
lently expect the reparative pi-ocess to continue until 
Jl is cleared up and not a vestige of the disease re- 
inains. But that this much-desired object may be 
obtained, the full sedative dose must be given; just 
Dough to relieve the m-gent symptoms may fail to clear 
jip all the results of inflammation. 

The safety of the large dose, in any case where it is 

Indicated at all, is absolute; consequently the physician 

rriving at the conclusion that the sedative dose must 

jw given should not fail in courage to complete the 

Irork, so necessary to be done, by any half way meas- 



The following case is given in detail as typical of 
sndemic pleuro-pneumonia occiuring in New York 
■nd vicinity since 18*59, and uncorapUcated except by 
malaria and sewer gas poison: 

J. R. L., physician, 58 years old, in good health; 
Kovember I'Jth, ls78, at 11 o'clock, liad a prolonged 
chill; about 1 p.m. he was examineil by Dr. Hudson, 
irho found crepitant rales in the posterior lower half of 
Ihe left Imig, with dull pain; temperature. lOSf; pulse, 
IflO; respirations about forty. Thirty grains of calomel 
were placed upon his tongue at once. Temperature 
Immediately commenced to fall — 104, 103, 102, until at 
T o'clock it was 90°. However, before 10 p.m. he had 
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another slight chill, after which his temperature t 
up again to 1044°. 

November 17th, tn-fore noou, had another chill, and 
temperatiu-e went up to 105," with advance of physical 
signs. Again thirty grains of calomel were placed 
upon his tongue, and again the tenipemture began tO 
fall. At 3 p. M. it was 104°; at 5.15, 103"; at 8.95, 
102°, Monday moraing, November ISth, it was lOli". 
During the day the temperature again went up to 104°, 
with slight advance of the rales on the right side. 
After that the temjMirattire remained not higher than 
101°, until the seventh day, when perfect defervescence 
took place. 

There were no uncomfortable conditions caused by 
the calomel — un the coutraiy the relief was almost im- 
mediate; within half an hour the i>atient was sensible 
of it. 

It is certain that the large doses were harmless. 
Possibly it would have l>een better had the f uU drachm 
been given at once. At all events, not only was the 
disease reduced to a mild character, but no adhesions 
remained— no disjibility. The entire disappearance of 
all signs of fever on the seventh day may be adduced 
as evidence of its natm-al subsidence. 

But would it have been so had the calomel not have 
been used ? I think not, and for these i-easons. In the 
first place, the attending and consulting physicians, 
Drs. Hudson, Otis, and W. W. Jones, believed that he 
could not have Uved until the seventh day had the 
calomel not have been given; and secondly, experience 
sliowB that where there is a laige amount of plastic 
exudation, defei-veecence does not take place on the 
seventli day, but the fever continues indefinitely. 

The nde of defervescence applies only to cases in 
which there is but little plastic exudation within th? 
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pleura. In the twenty-three cases of pneumonia re- 
ported by the Secretary of the Corainittee on Thera- 
peutics of the Therapeutical Society of New York, 
treated with large doses of calomel, there were twenty 
recoveiies and three deaths. 
1^^ Notwithstanding the fact that endemic pleuro- 
^npneumonia is fatal in its tendencies, other cases occur 
^^bt the same time winch are of the mild type and in 
^Which the tendency is to get well, and in such mild 
' treatment should only be used. 

How are we to distinguish the mild from the more 

serious forms of the disease i First, by the rational 

kngns or symptoms; second, by the physical signs. In 

■ the mild fonii the respiration is not gi-eatly oppressed, 

i although the febiile conditions, pulse, temperatui-e, 

, may denote much activity, yet from the fifth to 

ihe nintii day there is sudden and generally complete 

' sfervescence with or without tre-atment. and the coti- 

wence is uninterrupteil. While in the most seiious 

bnu, there is dyspnoea from the beginning, hvidity of 

ihd countenance, restlessness, and seeking the upright 

Mtion. The pulse is frequent and feeble, the skin 

B«ool and moist. Temperatm-e may run vei*y high or 

lay be moderate. There is no natural i)eriod of defer- 

Many times the patient dies Ijefore the fifth 

lay. 

The differences in the physical signs ai-e equally 
marked. In the mild foi-m the pneumomc conditions, 
sputa, etc., are sometimes well pronoimced for days 
I before the physical signs of crepitant rale and bron- 
^cbial breatliing appear. The crepitant rale is distinct 
wand is not mingled with subci-epitant or larger rale, 
mtil the rCile redii.c commences. Li the severe variety 
Jie rSles are generally mixed ami liegiu with the dig- 
, and the movement of the lungs is notably re- 
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strained. Sometimes there is but moderate dullness, 
but always marked flatness under percussion. The 
rftles, too, are abundant and varied in character. All 
these differences of physical signs depend upon the 
inter-pleui-al complications. In the fatal variety there 
is a large amount of plastic exudation, genei*ally in 
both pleurae and frequently covering a greater part of 
both lungs. In one the pneumonitis is the principal 
lesion, in the other, the inter-pleural plastic exudation. 
Heretofore I have endeavored to show that there has 
been a mist^onceiition of the significance of rales as a 
physical sign. There are great differences in the 
progress of cases of the mild and of tlie fatal in their 
tendencies. The mild run an even course, and their 
day of convaleseuce can be prognosticated, and they 
need but little medicine. 

The othei-8 have no regular course except their ten- 
dency is to a fatal termination. The hyperplasia of the 
blood is their distinguishing characteristic. Exuda- 
tion of plastic matter into the natural cavities through 
serous membrane may take place, or perhaps bring the 
patient's Ufe to a hurried end by the foi-mation of a 
heart clot. The feebleness of the heart's action, and 
quickening pulse, the dusky ashen hue, cold, clammy 
skin and spasmodic respiration, show that death is 
commencing at the heait. 

I have frequently demonstrated to my own satisfac- 
tion the immediate connection between these signs and 
symptoms of disease and the plastic pathology of the 
bl(K)d and its exudation into serous cavities and forma- 
tion into clots iu the heart and great blood vessels. 
But othere have not been so completely convinced as 
to the dii-ect interpretation of the physical signs as ap- 
plied to inter-plenral processes, on account, perhaps, of 
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the time ela,psing after the diagnosis had been inatle 

until its venfit-ation iifter death. 

But during the moDth of August laat an oppoi-tunity 

'as afforded me of ohtaining pioof which the most 

optical must acknowledge to be convincing. 

A commission appointed by the U. 3. Government, 

of which Gen. Patrick is president. Prof. Lawe, of 

Cornell Univereity, is a member, and J. D. Hopkins, 

.Teterinary surgeon, is inspector, has for its object 

iping out contagious pleum-pneumonia among 

ittle. By the kindness of Dr. Hopkins and the cc^m- 

ion I was invited to be present at the destruction 

cows, condemned by the commission, in order to 

:anune them before death by auscultation and per- 

ion, and to make a diagnosis to be immediately 

' by post-mortem examination. 

On the mth of August, 1S79, there were four cows 

indemned and to l>e destroyed on the dock, foot of 

38th Street and Hudson River, New York. In each of 

the four cows suffering with acute disease of a few 

lys standing, there was dullness over one lung with 

' pitch in percussion. In auscultation there were 

lee over the affected side agreeing with the locality 

of pathological conditions of the pleura. Where there 

were r3.1es there were always adhesions. Where the 

riUes were dry and harsh in character the adhesions 

idemeath were organized, and more or less firm. If 

le rSJes were moist, the adhesions were moist and cellu- 

Where the rales were coaree the adhesions allowed 

tnfflderahle movement of the hmg within the chest 

when the rales were firm there was but httle 

ition, the lung being confined by close, finn adhe- 

tns to the chest wall. In every case the lung was 

ipletely sohdified, every air sac distended ivith exu- 

itive matter, so that the whole lung occupied its 
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cavity in the chest to distension, and, when removed, 
was a solid cone-shaped mass, standing firm of itself 
and keeping its^orni. False memlii-ane covei-ed the 
pleura, and extended into and occupied the interlobular 
spaces, and the cellular tissue around the bronchae, 
diminishing their calibre. Wherever there was cellu- 
lar or connective tissue there was plastic exudation, 
and, if not very recent, was already organized, so that 
not only the whole lung was thus encysted, but each 
lobulette, a pathological condition pecuhar to the 
bovine animal where there is so lai^e an amount of 
connective tissue iu the lung. 

These pathological conditions of course preclude the 
entrance of air into the lung or its farther distension 
* in attempted i-espiration, and are irresistible evidence 
that the rales heai-d were not intra-pulmonary or iutrar 
Iminchial, and therefore must be iritra-pleural, their 
only source. 

On the 27th of August, 1S70, a chronic case of four 
months' standing was slaughtered for beef at the 
corner of Fii-st Avenue and Forty-fifth Street. The 
iHiw had been giving thirteen or fourteen quarts of 
milk per day. I was a few minutes too late to es- 
iiiuiue her, as she had been killed when I arrived, and 
tho post-mortem examination had been conmienced. 
Tile affected lung was completely disorganized by 
rhtiwy tubereidar (so called) degeneration, and broken 
(ttiwii into a pulpy mass of a yellowish, whitish color. 
U is teiTued "encysted," as the abscesses are confined 
by the false membrane over the pleura and in the 
Milm-lobular and peri- bronchial spaces. 

IV. Hopkins, who is an ex])ert auscultator, told me 
tlwl the physical signs were dullness over the diseased 
•>MHj, with only a few r^es and rubbir^ sounds over 
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the diaphragm and over the shoulder, over sites of 
inter -pleural adhesions. 

On the 2sth uf August, at foot of Thli-ty-eighth 
itreet aiid Hudson River, on the dock, two cases were 
examined. One of these cases was acute, and as usiial 
ione Umg only affected. There was dulhiess under per- 
cussion, and rales over the affected side, agreeing in 
locality and characteristics mth the inter-pleural patho- 
logy. TJie lung was impermeable to air. The second 
I was of chronic disease of the lung, but was not 
nown to have been of contagious plem^-pneunionia, 
I was of about six months' standing. There was 
ttiarked dullness over the diseased lung, and there were 
lies over the shoulder and over the thaphragm, but 
Hone between these points. Post-mortem examination 
ihowed adhesions where the rales were heard, hut none 
the middle of the lung. The whole lung was 
jamified and covered witli false membrane. On the 
loth of August one cow was examined and killed at 
3 foot of Thirty-eiglith Street and Hudson River. It 
(Pas an acute case; the cow had been ill but a few days, 
there was complete dullness over the right lung, with 
bronchial bi-eatliing over the middle portion, without 
lAles. There were rales over the shoulder and over 
Ihe diaphi-agm. Post-mortem examination showed 
»nsoIidated lung, except a portion of the under and 
lower part, which was oedematous— false membrane 
Severed the limg and extended into the intra-lohiUar 
Bnd peri-bronchial spaces. There were adhesions at the 
diaphragm and under the shoulder, but none inter- 
mediate, but there was an accumulation of fluid sepa- 
ating the pleura? in the middle of the lung. Ovwr the 
jdematous lower portion there were no rales, nor over 
e middle portion where the fluid separatetl the pleiu-a. 
L the left side auscultation showed the respiratory 
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murmur muffled, a little roughened, but by close atten- 
tion moist, almost inaudible, soft, i-files could be dis- 
tinguislietl. * Post-mortem examination showed com- 
mencing plastic exudation like thin fluid glue, moist- 
ening the pleuras, and in some places filaments of false 
membrane could be raised upon the point of the knife 
and separated from the pleura, showing that at so 
early a date had organization commenced. In all these 
cases of the cows the proof was complete. The rales 
always indicated adhesions, and when there were no 
adhesions there were no rSles. 

Accepting, then, the evidence of rSles, as proof of 
inter-pleural plastic exudation we are enabled to treat 
these cases commensurate with their gravity and at 
the initial stage, when success is best attainable. 

The physical signs of rales must be searched for with 
earnest attention, in any case where they are suspected, 
and when they are discovered, the side in wliich they 
are should l)e supported and restrained from movement 
by adhesive plaster extending from the spine around 
to the sternum. The porous plaster is best, as it is 
elastic, and allows auscultation and the application of 
spirits of turi>entme, should it be deemed necessary. 
Then should be considered and detennined the weighty 
question, what is the best course to be followed in 
treatment. If prompt and energetic measures are de- 
cided upon, no time should be lost in putting them in 
force, that heavj- blows may be at the beginning, not 
to be rei)eated, when the patient's strength is well- 
iiigh exhausted. Everything afterwards should be sup- 
port and building up, and by assimilable food of which 
milk is the type. 



• The diagnosis was hypewBiiiie lulls' with coramenoing iiiter- 
pleurul plastic esudatiQii. 



ABTICLE Vm. 

New Cl.\ssification of Phthisis Pl-lmonalis, 
WITH Reference to Special Treatmest.* 

The tendency of the present time is to re-arrange 
i to classify specific divisions of medical subjects in 
•der to their thorough elucidation. 

t more than a quai-ter of a century ago Dr. Samuel 
Henry Dickson, one of the most accomplished and 
Bholarly physicians of his age, and representing the 
dvanced thought of his time, described typhus fever as 
e disease, with lesions of the head, with lesions of 
B cheat, and with lesions of the abdomen. 

se divisioiLs included those which we now call 

3 fever, typhoid fever, and tj-phoid pneumonia. 

t it was an inteUigent attempt to bring oi-der out of 

IDS. 

Dr. Murchison and others have shown since, that 
these divisions comprise separate unities widely differ- 
ing in causation, history, physical signs, and in patho- 
logical changes, and with tlie happy result of indicating 
more rational and far more successful methods of treat- 
ment. 

That which has been done for the family of typhoid 
diseaees remains yet to be perfected for phtliisis. 

Sydenham says: "There are several kinds of con- 
fnmiption. The first mostly arises from taking cold in 
winter; abundance of persons being seized witli a cough 
upon the conung in of cold weather, a httle before the 
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winter solstice, which happening to such as have natu- 
rally weak lungs, those i)arts must needs be still more 
weakened by frequent fits of coughing, and become 
BO diseased at length hereby as to be utterly unable to 
assimilate their proper nounshment. 

"Hence, a copious crude phlegm is collected. The 
lungs, being hereby suppUed with purulent matter, 
taint the whole mass of blood therewith, whence arises 
a putrid fever, the fit whereof comes towards evening 
and goes off towards morning, with profuse and debili- 
tating sweats. And when the lungs lose their natural 
tone, tubercles ordinarily breed therein. . . . When 
this disease is confirmed, it for the most part proves in- 
curable," Is not this a good description of consump- 
tion for one two hundred years old 1 

Laennec and his followei-s classed everything in pul- 
monaiy phthisis as tubercular. "This," he says, "I 
think is the only kind of phthisis which we should ad- 
mit, unless, indeed, it wei-e the phthisis nervosa and 
the chronic catarrh simulating tuberculous phthisis." 

Broussais held with the ancients that phthisis may 
result from inflammation, but Laennec charged him 
with doing so by assertion and ratiocination, however, 
rather than by facts. The tide of Laennec's well-earned 
fame has floated some errors down to otir own time, 
especially this one which throws contempt upon the 
observations of his eminent compeer. 

Sir James Clark, Sir John Forbes, and other English 
writera who had learned immediately fram Laennec 
and Louis, followed strictly in the hne of the great 
French leaders, and created, so to sixsak, a tubercular 
public opinion. But now a wider and more catholic 
view is being taken by English and American physi- 
cians, who are conservative and practical x-ather than 
hypothetical. 



SEW CLASStnCATlON OF PHTIIISTH PUI.MOSAl.IS. lOD 

Dr. Andrew ClarK, of London, in a lecture at Eello- 
irue Hospital last autumn, and which was reported in 
1 New Vork Medical Record, divided phthisis into 
hree, as he said, natural classes, viz., Tuberculai-, Catar- 
hal Pneumonia, and Fibroid. Catan-hal pneumonia 
Hd fibroid ai'e really stages of the same disease. It is 
t to include all forms under two general divisions, 
ubercular and fibroid, which i-epresent the gi-eat natu- 
1 divisions, and are descriptive of great pathological 
©nditions and differences. In one thei-e results death 
rf tissues, in the other functional incapacity. In both 
there are cough, expectomtion, and wasting — and there 
ibay be haemoptysis, but even in these particulars, coili- 
mon to both, they are individually different as they are 
adso in their grander distinctions. 

Indeed, they are opposing diseases of the same organ, 
irhich, did they not frequently coalesce, producing new 
; by sxich combinations, would always be de- 
ribed as distinct. 

Niemeyer, leading the modem school of pathological 
dicine, includes all non-tubercular forms of phthisis 
mder the term catarrhal pneumonia, which name, I 
ll endeavor to show farther on, is not fully desciip- 
Hve of the causes nor of morbid results. 

ITie following classification is one which cUnical ex- 
perience, confirmed by autopsical examinations, has led 
B to adopt: Tul>ercular and Fibmid Phthisis. 

FIRST CLASS, OR TUBERCULAR PHTHISIS. 
2V.'o Divisions. 
First Division.^UncomijUcated Tubercular Liuig. no 
idhesious. 

Second Division. ~ Tuboiciilai' Lung, Adherent 
Pleurffi. 



140 DISEASES OP THE HEART AKD LUNGS. 

SECOND CLA39, OB FIBHOID PHTHISIS. 

7\vo Diinsions. 

First Division. — Adherent Pleuras, with Fibroid 
Lxing. 

Second Division. — Adherent Pleurae, with Tubercu- 
lated Fibroid Liuig. Tulwrculated fibroid lung is a 
term used to indicate cheesy degeneration, but not 
necessarily a result of tubercle. 

This classification covers the whole ground — incli 
ing accidents and complications. 

First Class, First Division. 

Uncomplicated Tubercular Lung.— Tubercular con- 
cretions and cavities in the lung without adherent 
pleura* or fibroid — sacculated tubercle— latent phthisis. 

This form of phthisis is rare. 

Louis says: "Nothing was so frequent as the adhe- 
sions of the lungs to the pleiu'ae, for in a hundred and 
twelve cases there only existed oiie in which tlie two 
limgB wei-e free in the whole of their extent. We have 
only found the right lung completely without adliesions 
eight times; the left only seven, and in these cases 
there were either no tuberculous excavations, or only 
those of very limited diniensioiis." 

Laemiec and Louis include all those cases which are 
obscui'e in diagncjsis, especially in the earlier stages, 
under the term latent phthisis. " These differences in 
the order and duration of the morbid i)henomena do 
not interfere with the regular progress of the disease — 
do not. so to express ourselves, alter its physiognomy; 
liut there are instances when its characters are so com- 
pU'tely modified that its recognition is impossible before 
ili* progress is considerable: it is, in fact, latent for a 
longer or shorter period. At other times it assumes 
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he form and progress of acute diseases, its different 
ieri<»ds seem confoanded together, arid the dia^osis is 
tot leas oliscure than the opposite condition."* 

The eaily history of the first division of tubercular 
)hthisi8 is generally overlooked on account of the ob- 
curity of the physical signs aiid symptoms, owing to 
he fact that thei-e are no adhesions to convey the 
nunds of morbid changes in the lung into the chest- 
irall for easy recognition; tlie first observed evidences 
E tlie disease being those connected with the formation 
f a cavity. 

Laennec says of latent phthisis: "It very seldom 
lappens that }>bthiBis is latent tlu'ough its whole coui-se; 
ut it is by no means rai'e to meet with cases in wliich 
he characteristic symptoms show themselves only a 
r weeks, or even days, befoi-e death; and which had 
been previously mistaken for diseases of quite a diflfer- 
t nature, "t 

These cases were evidently, according to our classifi- 
a,tion— Class First, Division First — uncomplicated tu- 
tercular phthisis, until '* the characteristic symptoms " 
jBhowed themselves "a few weeks or even days" be- 
fore death, when they came under the second division 
Of tubercular lung with adherent plem-a?. Laennec nor 
Louis knew anything about the applied laws of acous- 
tics, nor did they know of residual air, and consequently 
hey lacked theeiementary knowledge for cori-ect diag- 
lostication of uncomplicated tubercular lung. 

It is not wonderful that these early auscultatoi-s to 
ifrhom we owe so much should have l>een unable to diag- 
jW)8ticat« uncomplicated tubercular lung, for there were 
Bo adh erent plem-te for the ready conduction of sound 

•Phthlsia. by Ixiuls. Chap. Vlll.,37a. Translated by Chas. 
Cowan, M.D.. Washington, JUTfl.) 
t ForbcB'8 Translation, p. 327. 
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— telephoning, as it were, from the interior of the lung 
into the chest-wnll. Even now the auscultator who 
does not recognize the diagnostic value of true respira- 
tory niurmui- cannot appreciate the dehcate but ahsolute 
sigTi of centiic tubercular concretions nor of centric 
pneumonia, which is simply to comprehend the fuUnesa 
or absence of true respiratory mumiur, w-ithout which 
the evidence of the condition of the interior of the lung 
entirely escajies them. 

The predisposing cause of uncomphcated tubercular 
consumption is a strong proclivity from inherited ten- 
dency. It occcurs most frequently in early adult life 
or in middle age. and its immediate cause is local or 
systemic irritation. Acute tuberculosis occurs in chil- 
dren at the periods of dentition, at puberty, and in mid- 
dle life. Tlie relation of acute tuberciUosis to tubercu- 
lar condition of the lungs, is not absolutely clear, but 
clinically children liable to head ti-oubles in infancy, if 
they live to adult age, may have tubercular phthisis. 
Both in childi'en and at adolescence the manifestations 
of tubei-culai- invasions may occur in persons of full 
habit, with abundance of adipose. 

At the fii-st thouglit this seems incongruous, for tu- 
bercle is the feeblest of neoplasms and runs a rapid 
course of degeneration; but we must remember that 
adipose is not of itself a sign of strength, but it may 
exist at the period of tubercular invasion, connected 
with a marked prostration of vital power. Should a 
■^^^se be under observation before the apjjearance of 
cavities, it may be noticed that there is deficiency of 
tnie respiratory murmur, especially over the site of 
forming concretions, while at the same time there is 
slightly raised pitch under jiercussion. There are no 
rhoncui, rdles, sibilous or sonorous, and possibly no 
cough. But just so soon as the nodules or encysted 
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tuliercle begin to soften, there will be pi-ostration, rise 
of temperature, quickened pulse and hurried bi-eathing 
— perliaps cough and shght ex])ectoration if the concre- 
tions shoiUd be near bronchiat tubes, but when the ab- 
scess opens into a bronchus there may be exjxictoration 
of characteristic matter, and there may be fatal pneu- 
morrhagia, depending upon the erosion of an arteiy 
occurring at the same time. Then for the first time the 
physical signs of a cavity are discoveralile, but they 
are by no means so plain as when there ai-e inter-pleural 
adhesions and fibroid lung. Healthy lung structiu-e is 
a poor conductor of sound; but an attentive eai' will 
discover a low note of amphoric character, esj)ecially 
in expiration. Should the cavity be large and con- 
nected witli a large bronchus, there may be gurgling 
I when it contains fluid. Coughing and expectoration 
fare never excessive, as they may be in fibroid plithisis. 
I Wasting and loss of weight commence to mpidly !n- 
[ crease after the occmTence of cavities, as do also hec- 
[ tic, night-sweats, loss of appetite, etc. Louis gives two 
1 Tarieties of the latent form of phthisis. One rapid in 
I its course, ending in a few weeks without any arrest in 
I progress, while the other may linger and for a time 
I give some hope of recovery. I have seen both varie- 
I ties. One, in which there was an airest of progress of 
[ disease in the lung, died with m^ked signs of menin- 
I geal tuberculosis. 

Laennec also refers to latent phthisis and acnte 
' phthisis, but not in so clear a manner as Louis, and 
without detailing physical signs or post-raoriera ex- 
aminations. Except incidentally in one case, "a girl, 
eighteen years of age, who died in the hospital Cochin, 
without any emaciation, or other symptom except 
those of a severe feverish catarrh of less tlian a month's 
duration. Upon examining the body, the lungs wore 
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foimd filled with tubercles more or less softened, of a 
size almost uniform, and none lees than a filbert or 
almond. ' ' * This case was. no doubt, one of imcompli- 
cated tul it'ivjular hing. 

Eindfleish says: "That tuberculous phthisis is only 
a combination of scrofulous inflanimatiou and tuber- 
cles " t 

"Nodules as large as a pea, or even a wahiut, are 
not uncommon." J 

Treatment. — The earlj' management of a case is in 
its prevention. Scrofulous diathesis indicates that the 
individual should be kept under tlie best hygienic influ- 
ences, out-door exercise, pure air, and apprapriate food, 
and that any local or systemic source of irritation 
should be removed. I consider chloride of ammonium 
as a preventive as well as a curative agent of very gi'eat 
value. It may be used in baths, by inhalation and by 
enema, as well as by the stomach. Dissolved in bay 
rum it is a pleasant six)nge-bath mtli a flannel cloth 
night and morning. By inlialation in all the catarrhal 
conditions of the nasal and upper-air passages. By 
enema in threatened meningitis of children, and by the 
stomach in deep-seated " colds." 

Should the disease have commenced, cod-liver oil, 
tonics, aids to digestion generally, change of air and 
scene in addition to hygienic conditions and chloride of 
ammonium may be beneficial. Also, digitalis sustains 
the action of the heart when enfeebled; ati-opia controls 
night-sweats; quinine and arseuic are auti-periodic, 
and may be adjuvant accoi'ding to mdividual indica- 
tions. 



• Laennec. Forbes'a Trans.. 4th edition, p. 828 and 829, 
tZiPtuHBen, vol. V.. p. n:i5, American edition. 
i lb. id. p. 042. 
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I have no doubt also that iron and iodine may be of 
great value in puinfying and enriching the blood. 

Recent excavations may be kept at rest, preventing 
extension of disease and of pneumorrhagia by strap- 
^ng the affected side with elastic adhesive plasters. 

Small blisters fi'equently applied over and around the 
ji^on of excavations assist in arresting progress of 



Stimulants, when they promote sleep and digestion, 
Bhould be taken at meals and at bed-time. Food should 
l»e abundant, easily digestible, varied, and moderately 
stimulating. 

Forced expansion of the chest when nodules are soft- 

ling, or after an excavation has besn formed, must, 
of necessity, be avoided. But when the danger of 
hemorrhage has passed, it may be gi-adually ix^sumed. 
A fatal hemorrhage i-arely takes place after a cavity is 
|B week old. Eroded arteries contiact speedily. 

Inhalations of medicated vajwr may soothe irritation 
in the upper bronchia', pi-eveut ulceration in the laiynx 
and trachea, and may even reach excavations opening 
into large bronchiae. A certain an.ount of medication 
tnay enter the system, especially cliloride of ammoni- 
um, but we must remember that the residual air resists 
ifae entrance of irritating vapor into the time resjtira- 
tory system; hence, there is generally disappointment 
where mucli benefit has been anticipated. 

Second Division of the First or Tubercular Class. 
Tubercular n^lules and cavities following pleural 
'hesions. 
^^ The only difference of the second division of the 
tubercular class from the first is, that it commences 
rith plastic exudation witlun the pleurre — sacculated 
If nodular phthisis veiy soon following or becoming 
10 
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evident. This division is larger than the uncomplicated 
tubeimlar, and is remarkable for the fi-equency ia 
which it is terminated by fatal accidents, pneuinon-ha- 
gia and hydi'opneumothorax. These Eiccidents may oc- 
cur in the first division as well as in the second or tuber- 
culated division of fibroid phthisis, but in an esxierience 
of thirty years I do not remember a single case of fatal 
penuniori'hagia occun-ing in any but in the second divi- 
sion of tubercular phthisis, at least none others were 
verified by post-mortera examinations. 

In the first division of the fii-st class the occurrence 
of tubercle is apparently spontaneous. If pleuritic ad- 
hesions afterward occur, they are accidental, and ap- 
pear near the end of the disease; but in the second class 
adhesions precede and seem to excite tubercular de- 
posits, I am fully awai-e that this fact cannot be fully 
appreciated except by those capable of recognizing the 
initial stage of interpleural plastic exudation,* 

The immediate i-e-absorptionof the plastic exudation 
may prevent tubercular deposits and its dangerous lia- 
bilities. 

The following history in fatal cases usually obtains: 
Plastic exudation takes place within the pleuras, over 
the upper half of the lungs, and tubercular concretions 
mostly centric are fomied, and pass to the period of ' 
softening. Karly in the disease one or more open into 
a bronchus, and if a branch of the pulmonary artery 
passing through the abscess opens at the same time, in- 
stantly blood wiU fill the air passages in that side of the 
chest, and, rising into the trachea, run over, filling the 
air passages in the other side of the chest — a few 
mouthfuls of blood are esjiet^toi-ated, when the mouth 
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• See Dr. Brown-S^qimnrH "ArcliiTea of Scientific and Prdctfcal 
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and nose fill with frothy blood, the ^mtieut strangles — 
is literally drowned in a few minutes.* 

The fatal occuri-ence of pufunion-hagia is always a 
surprise to the physirian as well as to the patient and 
his friends, as the first indications of danger are only 
recognized when it is too late to interfere. The forma- 
tion of tul)ercular nodules, centric, in othei-wise healthy 
lungs, underneath adliesions and tliickened pleiUcB 
cannot be easily diagnosticated, for there ai-e no ob- 
vious physical signs except limited areas of dullness. 

Post nioitem examinations show a few tul>ercular 
concretions, mostly central, near blood-vessels and bi-on- 
dii^ one or two of which have opened into a bronchus 
and into a branch of the pulmonary arteiy at the same 
time, and the bronchial tubes are fiUed with blood. 

Should a softening nodule open into the pleiu^, let- 
ing in air and fluid, we would have hydropneumotho- 
rax. Thisat^ident occure suddenly, causing great pain 
and dyspnoea. Sometimes the jiatient dies from the 
shock, or he may linger a few days; occasionally 
months. S<jme have recovei-ed. 

The diagnosis is easy. The sudden pain and dysp- 
ncea dii-ect attention to the affected side, and the 
tympauitic resonance midei- percussion, with amphoric 
■Aspiration and metallic tinkhng, are decisive 

Treatment wiU consist in immediately strappine tho 
affwted^ side with elastic adhesive plasters, reUev-nig 



pam and controlling inflanunation. „ ^,„^. jj,j,o, 
fluid escaping mto the pleural cavity is small the 



If the amount f)f 
,. V. .,, , , ■ -^ *'''^^> the open- 

through the pleura may be closed, the fluid ah 



id, and the patient live. 

e consideration of both divisions of 
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tubei-cular class fully jiietiiiet* the popular belief in the 
fatality of consumption. Fortunately the number is 
much less than tli.it of the fibroid class, which is 
amenable to treatment. 

Second Class. — Fibroid Phthisis. 

Two Divisions. \ 

FirM Division. — Adherent Pleurce, with Fibroid Lung. 

Tliis division represents a disease entirely opposed to 
that of the firet division of the tuberculai- class. 

In this there is loss of function only; in tliat necrosis 
of tissue, with loss of substance, 

Many times, doubtless, pure fibroid has been mis- 
taken for tuberculated fibraid phthisis, the second di- 
vision of this class, on acuoimt of the g^urgling, inter- 
pleui-al rales being misinterpreted as signs of cavem- 
ules in the liuigs. . 

The physical signs of plastic exudation are soft, tear- 
ing, crepitant and sub-crepitaut rales near the ear— not 
more than five or six lines distant— which are often 
present without any expectoration or cough, and which 
are heard in the same place from day to day. 

If they were caused by mucus in the bronchial tubes, 
they would almost necessarily be accompanied by ex- 
pectoration and cough; they would be at different dis- 
tances from the ear — never so near, and would change 
their locality and quality at each examination. 

I believe tliat nine-tenths of all foi'tus of phthisis 
commence \vith inter-pleiu'al plastic exudation, which 
is removable, wheu fresh, by proper management. 

In consequence it is of the utmost importance that an 
early diagnosis should lie made, in order that judicious 
but simple management, aided, if necessary. l)y posi- 
tive treatment, may clear up all signs of the exudation, 



KEW CLASSIFICATIOK OV PHTHISIS ?ULM0>'ALJ3. 149 

and in accomplishing this, an-est the tendency to 
phthitjig, diniinisliing the number of victims of the most 
common and the most fatal of diseases. 

The inherite*! proclivities in fibroid phthisis are gout, 
gouty I'heumatisra and syphilis— factors of vital depres- 
sion favorable to plastic esudation 

But many times the proclivity is acquired, where the 
heredity is of health. Anxiety of mind, mental or 
'■vital depression long continued, may inaugurate a ten- 
dency to plastic exudation in the most healthful organ- 
ization. Instances of a sm-viving husband or wife, after 
■ long watcliing at the bedside of one dying with phthisis, 
becoming consumptive are not unusual. 

So frequent Is this the case tliat the question of the 
,tranamissibility of phthisis has been mooted; but a 
CCHiclusive answer is, that wliatever may have been the 
ciiaracter of the lingering tUsease of the first case, the 
.Becond one resulting always begins with plastic exu- 
dation. 

Mental Depression. — Students, men of exciting busi- 
lesa, and lovers, especially when unsuccessful, are 
liable to inter-pleui-al exudation, which may be the be- 
.ginning of phthisis. Soldiers after a defeat are liable 
to phthisis or typhoid fever. 

Vititl Depression. — Syphilis, or masturbation in 
those just arriving at adult age, small pox, or other 
of the exantheniatous diseases, a badly managed pleu- 
ri^ or plein-o-pneiuiionia, malaria, a wasting ulcer, a 
capital operation in surgery, may be followed by plastic 
exudation, which may end in consumptiou. 

The depressing causes are so numei-ous that it is a 
Wonder that these serious consequences from plastic 
exudations are not oftener observed. The exudation is 
no doubt much more frequent than we are aware, as 
pmay times it is inmiodiately i-e-absorbed, and at other 
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times, althougli becoming organized, it may be of such 
limited extent, and so placed, as to remain innocuous 
during life. The exudation is a makeshift, as it were, 
of nature, and it is only when she is miable to remove 
it again that it becomes a source of inconvenience or of 
danger. If not re-absorbed, it becomes organized, and 
contracts according to natural law. The effect of which 
upon the pulmonary pleura is to contract it upon the 
air sacs immediately undenieatli, closing them and ar- 
resting their capUlaiy circulation, which is then thrown 
hack upon its two soiu'ces of jtulmonaiy supply, tliat of 
the pulmonarj' artery and that of the bronchial, thi-ough 
the medium of the nutrient arteries. The obstructiou 
to the circulation of the blot>d from the pulmonary 
ai"tery is not of much impoi-tance, but that of the cap- 
illaries of the imtrient arteries seriously interferes with 
the circulation through the bronchial arteries. The 
nutrient arteries of the tme respiratoiy system of the 
hmga ai-e derived from tlie bronchial. They have no 
vencB covtiies to return their blood to the right heart 
for re-aei-ation, as all other ai-teries of the body have. 
The blood which they caiTy to the tissues of the true 
respiratory system for its nutrition is re-aerated as it 
passes thraugh the capillaries into the radicles of the 
pulmonary vein — never becoming venous in character.* 
This anatomical peculiarity is the key to many other- 
wise inexplicable phenomena of diseases of the limgs 
and of the pleunt. It explains bronchoiThagia and 
hi-onchon-hcea. As before said, fibrination having taJien 
place upon the pulmonary pleuia, and contracting, the 
blood in the nutrient ai-teries is " back-watered," so to 
speak, upon the bronchial, whose natural relief is trans- 
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ision through the mucous membrane, of blood, flbrine, 

leruni or mucus. 

Consequently the indications are tliat the bronchor- 

gia or bronchorrhtea following should be treated as 

ffect, and not as disease. They are the natural re- 

bolts of the capillary obstruction. Such branchonhcea 

B different from primary catarrh, inasmuch as its pri- 

j cause is not in the mucous membrane, but far 

removed from it. Also fibrination within the pleurae 

llone is not pneumonia, as has been mistakenly diag- 

>sticated. 

A careful physical examination will show that at this 
stage all the changes that have taken place are within 
the pleura;. For these pregnant I'easona I cannot accept 
ntiie term catarrhal pneumonia as descriptive of its 
lathologicat processes. All of these signs and condi- 
B are the accmimlating results of obstruction of the 
Mpillaries immediately subtending the pulmonary 

^eUTEB. 

From time to time fibrination progresses induced by 

"slight causes, until the patient yields to the crippling 

process of conti-action, stoops forward, with hunied 

breathing and spasmodic cough. Old adhe-sions are 

iforced by new exudation caused by colds, fatigue, 

notion or " woiry." 

The second stage of the first division now commences, 
ivben the inflammatory process begins to extend into 
nd through the lung itself, and portion after portion 
1 the true respiratoiy system becomes involved in the 
ntracting fibroid. The heai-t and lungs are displaced 
tpwards, downwards or sideways, or ai'o bound to the 
best- wall. Cardiac murmurs result which may deceive 
iie physician into making an error in diagnosis of heai-t 
The heart struggles, palpitates, sometimes 
lertrophies or dilates, and fails to properly carry ou 
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the circulation; stasis, increased fibrination, continually 
recuiTing, siiaBiuodic, sti-angling, almost suffocating 
cough, fill lip a picture of a pitiable condition. Autop- 
sies confirm the diagnosis in a i-emarkahle manner. 
Adhesions within the pleuije fasten the hmg to the 
chest-wall, sometimes to the mediastmuin, the pericar- 
dial sac to the lungs, and all are drawn out of their nor- 
mal position until the apex of the heart baa been found 
on a level with the lower bonier of the fom-th rib.* 

The earhest physical signs of fibroid are simply those 
of plastic exudation within the pleurse. The percussion 
note is slightly flat, and raised in pitch as if i»archment 
or paper were spread over the chest-wall. The rales 
ai-e fine, soft, moist, tearing. It requires a pi-actised 
ear sometimes to discover these dehcate signs, but even 
a Iwgimier in auscultation will notice that the respira^ 
tion is hai'sher over some one region of the affected 
chest than anothei; let him fix his attention in listen- 
ing to tliis rough respiration, and fUl his own lungs at 
the same time and in the same way as does the patient, 
and after a httle while he will be able to analyze this 
roughness, and find that it is made up of innumerable 
moist, soft rales, very fine and veiy frequent. At the 
same time he may hear the true respiratory murmur, 
when it exists, just beyond the inter-pleural rales, with 
as much certainty in measuring the distance as he could 
do it by sight, welling up like the distant roar of the sea. 
When he finaUy hears these rales and distinguishes at 
the same time the true respii'atoiy mummr, he will be 
con%'inced of two important facts, that thei'e is lymph 
exudation within the pleuree and that the limgs are 
free. In time, these soft, almost unrecognizable rMes 
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become more distinct, even drj' and crat^kling, and then 
all doubt of tlieir existence is cleiu'ed up. 

There may l>e an abundance of rales with neither 
cough nor expect<jration; but unless the exudation is 
re-absorbed each will begin in time; at fiist a short 
cough with viscid mucus, colorless or shghtly tinged 
with blood, but afterwards becoming more exjiuLsive 
with profuse expectoration and assmning a gre^niah 
hue. 

The dyspnoea is frequently out of all proportion to 
the amount of [jathological results in the plem-Ee or of 
the congestion of the lungs. 

If the serious mistake has been made of considering 
the eaj-ly signs of plastic exudation as those of catairh 
or of bronchitis only, strong adhesions may result and 
become a [)oint of irritation, which may continually in- 
duce new exudation and increased disability 

The physical signs of firm adhesions are greater flat- 
ness under percussion, and perhaps a sliade of dullness 
over areas of thickened pleura or of condensation of 
hing, with a great variety of rales, fine, dry, moist, 
coarse, or a combination of all of these. The rational 
signs are distressing dyspnoaa; spasmodic coughing, 
with copious expectoration; u'regnlar palpitation of the 
heart; terajwrature vaiying from natural to 3S.y° C. 
iti'C; variable appetite; sometimes sleeping quietly 
when lying down; in other cases catt^hing what sleep 
they can in an ann-c!iair, or sitting up and leaning for- 
ward in betl; progi-essive emaciation and debility, until 
a new cold, greater hy]tera>mia, fresh exudation, and 
the life is doaed out. Louis notes that in autopsies it 
was found that fresh i)lastic exudation, occnn-iug in the 
last days of exhausted vitality, was evidence of debil- 
ity. Ko doubt it is 60 at the conunencemeat as well as 
At tho end in phthisis cases. 
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Treatment of first division of the fibroid class is an 
easy problem at the beginning, but grows more diffi- 
cult every day of its after existence. Organization 
may take place very soon after exudation, but gener- 
ally appropriate management -will cause its speedy re- 
moval. Even when the exudation is some weeks or 
months old, positive treatment will soon clear up the 
evidences of disability and disease. Regidated or sys- 
tematic expansion of the chest in the open air, with 
appropriate food, ai-e of the fii-st importance. Walk- 
ing, or riding on hoi-seback, in the countrj", and habitu- 
ally filling the lungs and holding in the bi'eath, a little 
more and a little longer than usual, with milk diet in 
abundance, is generally sufficient in recent exudation 
without medication. 

Case I. — Rev. , 34 years old, bom in New 

Jersey; father died at the age of 54 of phthisis; family 
liistory othei-wise good. Dm-ing the gi'eat heat of the 
simamer of lyTS muiisterial duties were heavy, was de 
pressed about business affairs, and began to be ill. After 
feeling weak and "out of sorts" for some time, was 
taken with haemoptysis on the morning of July 13, 
1S78. Became appi-ehensive, sleepless, could eat, but 
had no ajipctite; fell in weight from 122 to 117 pounds. 
Hawked up mucus, but had no cough proper. When 
lying down could hear whuTing noises in chest. Had 
stitches mostly in left side about the heart, with palpita. 
tion. Physical examination discoveied a few distinct 
r^es over light lung; left side a few rales at upper 
part, but in the lower part an ahmidance of fine, sub- 
crepitant rales l>ack and front. Respii-ation feeble; 
could not fill the chest fidly in inspiration; no dullness, 
but a little flatness under percussion in lower part of 
left side. 

Diagnosis.— V\asiic exudation within the pleuree, 
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mostly in the lower part of the left eide. Directed sys- 
tematic expansion of chest in open aii-, walking, niilk 
diet. Took no medicine, except cod-liver oil; rubbed 
down with English glove night and morning. 

Re-examined Nov. 7, 187b. Respiration and expan- 
sion improved, but rales remain, 

Re-exatnined March 1, 1879. All signs of exudation 
have disappeared. Allowed to return to his ministerial 
duties. Weight, 130 pounils. E^ts well; sleeps well, 
unless excited, and feels well. Walks five or six miles 
every afternoon, in addition to out-door exercise in the 
morning; has walked ten or twelve miles in a day with- 
out over-fatigue. Chest was measured on the Itith of 
November last, and again first of April; under the arms 
and under nipple. Gained under the arms, after ex- 
hausting the lungs, half an inch, in ordinary respira- 
tion three-fourths of an inch, and one inch and one- 
fourth after full inspii-ation. Under nipple gained half 
an inch in forced expiration, one-aud-three-fourtlis 
^ches in ordinary respii'ation, and two inches in full 
inspiration.* 

With mild medication the time of recovery may be 
"Bhortened, and its use is advisable if there is doubt 
about the organization of the exudation. 

Case n, — D. E. returned from Florida in the spring 
tOf 187S. Took cold about two months Ijefore leaving 
lihe South; continued to cough, rapidly lost weight, 

•om 180 to l«(i lbs.; had two attacks of hieraoptysis. 
'Physical examination discovered gubcrepitous rSles 
'Hght side posteriorly; appetite poor; dyspnoea on exer- 
tion. Advised to go to Hai'per's Fen-y, Va., and com- 
mence walking eight to fifteen miles each day, syste- 
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matically expanding; the chest, and living on milk diet, 
and in addition to take a cold infusion of wild cherry 
bark with chloride of ammonium — two oiuices of the 
bark and one of ammonium in two pints of cold water; 
tablespoon ful about every hour. This was done strictly, 
and he retmned in about three weeks. All signs of ' 
plastic exudation had disappeared; had regained the 
weight he had lost; had no cough, no dyspntea in exer- 
cise, and has remained well since. 

But should the system be in no condition to respond 
to those simple measures, or if the organization of the 
exudation has resulted in firm adhesions of the pleurae, 
with commencing consolidation of the lung, and the 
simple means fail, it may be necessary to resort to posi- 
tive medication by mercurials— calomel and Dover's 
powder in small doses until the teeth are tender, which 
may be followed by bichloride of mercury in Husliam's 
tincture of bark in small doses, and may be continued 
for months in addition to the chloride of ammonium, 
and systematic expansion, of the chest in the open air, 
milk diet, etc. 

Case III.— A. R., native of Scotland, 39 years of age, 
clerk. Family histoiy good. Weight in health, 165 I 
lbs. Began to Ije ill in 1S74. Frequently took colds; 
had "catarrh," hut kept at business; gradually grew 
worse. Li 1875 had some inflaimnation of the chest, 
which was checked; had severe coughing spells, with , 
loss of strength and short breath; all symptoms grow- 
ing gradually worse until October, ISis", when he came > 
to be examined. I 

Pulse frequent and irritable; breathing hurried; con- 
stant coughing; exiH^rtorating yellowish thick mucus; , 
appetite ix>or; disturbed sleep; weighed 130 lbs. 

Physical ej:a7itiiiiilion.~Almost no expansion in 
right side; restricted on left: dullness over right lung, 
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especially over middle portion; not so great over left; 
fine di-y rales over right side, especially over middle 
portion; some crackling rales at summit of right lung; 
softer tearing rales over left side. 

Diagnosis. — Extensive adhesions in both pleurse; old 
and oi^anized in the right, with consolidation of mid- 
dle portion of lung; fibroid phthisis, second stage. 

Placed him at once on calomel and Dover's powder, 
to make the teeth shghtly soi-e; then to follow with 
chloride of anmionium and wild cheny bark, cold in- 
fusion, and frequent small blistei-s; systematic expan- 
sion of the chest in the oi)en air, fi-eedom from busi- 
ness, milk diet, etc. The mercurial treatment was re- 
sumed three times, and carried almost to the point of 
mercuriahzation, followed by blisters, etc., ■with marked 
improvement of rational and physical signs; each time 
chloride of ammonium and wild cherry bark, with 
bichloride of mercuiy. One thii-ty -second of a gi-ain 
three times daily in a compound tincture of Peruvian 
bark were continued afterwards. 

He was permitted to return to his business in Janu- 
ary. 

Re-examined April 22, 1879. — Has gained twenty 
pounds in weight since October last. Has no cough; 
pulse natural; respiration quiet; temperature, 37° C. 
(88. (! P.). 

Physical examination shows increased expansion of 
chest; no dullness; a httle flatness; some thickened 
pleurse still remains over middle portion of right lung 
behind; no rales on either side. 

Has not regained full sti'ength, although very much 
improved; a httle short breathed on severe exertion; 
eats well, sleeps well, and feels pei-fectly well when not 
over exercising, and has had no retm-n of chest disease. 

When the fibroid is extensive both in the plcurse and 
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in the lung, as in the above case, niercurialization 
nearly to tlie point of tiiaHvation may be absiolutely 
necessary to relieve the patient. The result in Case III, 
was exce]>tionaUy favorable, and cannot be regarded 
as the rule for all cases of fibroid in the second stage. 
Yet to save one such case from among a number is 
veiy encom-agiiig. The careful physician, who knowa 
how to use his tools, will have no fear of doing injury. 
He will carry the use of this powerful remedy just so 
far as is necessary to accomplish the desired end, and 
no further. The blister will he most efficient when the 
system is under the influence of the mercurial. 

Systematic expansion of the cliest must not for one 
moment be lost sight of. no matter what form of 
medication may be adoj)ted. Indee<l it should be con- 
sidered that all medication is auxiliary to expansion — 
to make expansion possible. 

Grently filling the hmgs, holding the breath, depend- 
ing upon the rai-efaction of the cool, inspirc^l air after 
mixing with the heated, residual air, to dilate the lungs 
and gain expansion of the chest. When there is no 
irritation of tlie lungs or pleuras the air may be forced 
into the lungs and held as long as jjossible, that con- 
tracting adhesions may'be overcome.* 

Accurate measurements of the chest should be made 
and recorded at iutei-vals, that progi-oss may be ascer- 
tained and patient encouraged. Perhaps no simple 
method of gradual expansion is more effectual than rid- 
ing on a fast walking horse. The instinctive balancing 
of one's self on the horse in the rolling motion of fast 
walking keeps tlie cliest exiiaudeil, and systematically 

•Tbe Pneuuifttic Cabinet inny be of Brent advontiLge in ex- 
panding' the chest whore the ailhesions aro flniily organized, and 
otter «yBteiiiatic expansion ijy breathing- exerciHes liave beea 
sucMtastulIy put in uperation. 
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exercises all the muscles of the body without over- 
fatigue. In forcible expansion care must be taken not 
to do liarm. Adhesions muat not be torn nor put vio- 
lently upon the stretch, or the resiilt may he extension 
of inflainmatoiy action and further disabiMty by new 
exudation. The plein^ has been torn from the adherent 
tung by the accident of falling", and death has resulted 
from hemorrhage resembling puhnonary apoplexy. 

In connection with systematic ex])ansion the subject 
of climate is irai)ortant, as expansion in pure air is 
more beneficial than in bad air. Change of scene and 
of accustomed thought is desirable, as also out-door ex- 
ercise and cheerful amusement with a congenial friend 
in a cool, equable climate free from malaria, in balsamic 
forests. But even then change should again be made. 
The patient does best who goes from place to place. 
The influence of change upon the digestive organs is 
k matter of common observation. Sea voyages for 
those living inland, to the mountains for those hving 
ty the sea, even from a good to a poor chmate may 
^ve a temporaiy Ixsnefit. I have known patients to 
iSmprove rapidly by coming from healthy hilt coimtries 
> New York, which certainly caimot boast of perfect 
climate for a phthisis patient. 

Any one locality, however good, should not lie recom- 
mended for all. One whose tast^ nuis in that direction 
wUl do best where there is hardsliip and roughing it, 
rith plenty of incident, while others, and especially 
women, may do better in congenial society, surrounded 
by the elegancies and comforts of fashionable life. 

We have on our continent eveiy variety of chmato 
and scene, California, Colorado, Minnesota, Canada, 
Texas, Florida, North and South Carolina. Georgia and 
Vii^;inia, orthe Adirondacks. Short voyages also take 
s to the Bermudas and West India Tslands. 
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But if there is progression iii fibrination, the time | 
may come when the patient must desist from exercise, i 
and keep his room or even his bed for a lengtliened ] 
period, using the gentlest means to keep the chest ex- 
panded, hving upon the most nutritious aiid stimulat- 
ing food. Using rectal alimentation with defibrinated 
blood, inteUigent merciuialization, blistering, and tonics 
to cause re-absorjition of newly exuded matter which 
may so free the lungs again that out-door gentle exer- 
cise may be resumed when summer has set in. From 
the latter part of Febmaiy until the first week in Jiuie 
a phthisis patient who cannot seek a better climate 
should keep his room by a cheerful fire, and take only 
such exercise as he can indoors. 

Second Division of Fibroid, or Second Class. 
T^iberculated Fibroid Phthisis. 

To this division belong the great majority of the 
cases of phtlusis which come under our obeervatioii, 
too late for curative treatment. 

The disease is essentially fibroid; the tubercular ele- 
ment is a coniplicutiou, and is accidental Niemeyer 
says that the fear in a case of catarrhal pneumonia ift J 
that it may become tubei-cular. Substituting the ten 
fibroid for that of catan-hal pneumonia, I would en-j 
tirely agi-ee with his anxiety in regard to this compH>l 
cation. Tlie lowered vital power in a fibroid lung o 
pleura, with the constant irritation caased by the int< 
pleiu^l adliesions, invite the exudatinn gf tubercle. A^ 
scrofulous diathesis with filiroid lung is almost certain 
to become tubercnlated, and it is this fact which makes 
it so necessary to watch and to remove the first begin- 
nings of the fibiT)id condition. 

The causes, history, physical signs and ti-eatment oC i 
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this division up to the time of tuberculation have al- 
I'eady been glanced at in the consideration of the first 
division of tlie fii)roid class. The new physical signs 
denoting the advent of tnbenmlation will need to be 
watched for with great assiduity, for upon their ap- 
pearance or non-appearance depends very largely the 
hope or despair which will govern the efforts for cure 
or for palliation. 

These signs ai-e areas of dullness with raised pitch 
under percussion, with loss of true respiratory mumiur, 
followed by bronchial breathing, bi-onchophony, i-aised 
temperature, hunied pulse, and respiration. Decided 
exacerbations, chill, fever and sweating, periodically 
retm-ning. The cold sweat coming on after midnight 
is like the approach of death, and is homble to the 
patient. When the tubercular masses soften and open 
into a bronchus, the characteiistic expectoration may 
announce the formation of a cavity, or the expectora- 
tion may not be observed. A general amelioration of 
all the sj-mptoms may occur at this period. The chills 
and fever may suliside, the pulse and temperature may 
fall to normal, the respiration become slower and fuller, 
the hectic and night sweat disappear. Perhaps the 
patient begins to eat and sleep well, and from this time 
forward there may be continuous improvement, hut it 
is unusual. 

Great injustice may happen to the attendant physi- 
cian should he be changed for another a short time 
before the formation of a cavity, for the great improve- 
ment of all the symptoms will naturally be attributed 
to the new doctor. Many patent medicines Ixave gained 
great popularity ■ from having been '^trml" in the 
right time. But, unfortimately for the patient, such 
complete reUef is rarely obtained. Other tul>ercula- 
tions may Ite going tlu^ugh the same process of soften- 
U 




-T AXP UrSGS. 



■Jirancgi -nay be boi partial and only 




-- ■■-ftf d a oTitT axe made exneedingly 

r ziH- £:ioi iBMMl -^fFtwtffrtiHC ^oslity f*f fibroid 

~ s or amphoric 

a or echoes of r^es 

■ pecfaviloqDy, Tocal and 

i cf miai has taken {dace. 

' ooncretions 
I Rpeat tbe same signs J 
i iTi^oi Mia they a 

~ ~ I of < at i U e fc any be stodied for 1 

benefifc «€ the f^tatz J>s to vtetfaer tfaev are empty! 
or fiOed or parttr flOBd «tti fluid. Al9» as to tfa«l 
w a nn e r of tiieir cp^wB R into a broDcfaus. from thai 
wa&B of the cavitr or frnm tte nmf or &vHn the floor, f 
Should the opening be frvm tte bottom of the cavity, \ 
it viD ahnrs be empty whn tbe patient is in an ap- 1 
ri^t positiaCL Sboold it be trom the top of the cavity 
it may be oneriooked dttriBig examiiiationi; iiuule in tbe 
middle of the day, the usual time fif visits, but may be 
readily discovered eariy in the morning, or after the 
patient has retired in tbe evening, times when tbe 
caritr win be partly empty frctm the recumbency of 
the patient. 

A knowledge of these simj^e facta, gained by careful 
auscultation, may be utilized fur the comfort of the 
BUflferer. 

learning the manner of the connection with a bnm- 
chufl maj- enable us to relieve distressing nigfat-congh 
without the use of opiates. A patient may sleep 
quietly after retiring, for some hours, and then be 
awakened and kept awake by cough the rest of the 
niglit, or he may commence the moment he lies down 
or turns upon one side, and he instinctively seeks the 
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position which gives him most ease from strangling 
cough, and submits to a constant teasing cough that 
only jdelds to large doses of opium. After esaminar 
tion, teach liim to take that position which will soonest 
empty the cavity and keep it, notwithstanding the 
coughing, imtil the cavity is thoTOUglily emptied, then 
,he can take his usual position and sleep quietly until 
rJnorning. 

These pi-actical facts were embodied in a paper pre- 
pared for the Academy of Medicine, by the late Dr. 
Geo. P. Camraami, and which I had the honor of read- 
ing before the Academy after the writer's death. 

Cavities in the lungs are not always of a tuberculous 

[Origin. A portion of lung tissue may necrose from 

.ngulation by contracting fibroid and become gan- 

mous, and a cavity i-esult which may remain open. 

even enlarge by wasting from its walls. It may 

of traumatic origin. I have known one to occur 

im tapping with a trocar into a lung bound to the 

lest-walls by adhesions. A ImU of lead has been the 

iuse of a cavity after having been in the lung for 

lany years. From whatever cause, a cavity in the 

ig is a grave accident. 

Dry, ciTickling rdles from old pleuritic adhesions are 
loudly echoed in a cavity near the siu^:ace of the lung, 
and assist in differentiating it fi'om a dilated bronchus, 
which they are much feebler, if heard at all, and the 
mnd seems to escape, while in a cavity they are de- 
iod and echoed from the walls. 

Cracked-pot sound is also easily distinguished when 
the cavity is near the surface, but even when centric 
the expert ear may catch the pecuharity of tlie double- 
;hoed quaUty of sound with that of the sudden expul- 
ion of air into the brtmchus. 
Treatment of the tuberculated division of the second 
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cUiss niiLst be a judicious cuiiibination of that ab'eadj 
given for fil>roid and for purely tuberculai-, with the 
hope of delaying progress, if not an-esting it altogether. 

The earliest signs of plastic exudation within the 
pleurte must to heeded and removed is the lesson that 
tlie consideration of thin fomiidable disease impresses 
upon us, but if the fibroid lung has become tubercu- 
lated, there must be a double endeavor to prevent the 
extension Iwth of fibroid and of the tubercular. The 
resort to mercurials must he more sparingly made than 
in the purely fibixiid, and yet they must not be wholly 
disused. The bichloride of mercuiy, with tonics, will 
be the pj-imipal resort. Chloride of ammonium will 
be of more value than in either the pure tubercular or 
fibroid alone, as it meets the indications in both. The 
exertdse must be adapted to the conditions, and too 
forcible expansion must not be made. Milk diet in 
large quantities must be encouraged and insisted upon. 

Lord Bacon says, in effect, that many beUeve they 
cannot take milk without becoming bihous, because 
they take but little at a time, which coagulates, but 
that if they take large draughts, the acid is diluted, 
and digestion will take place. I have repeatedly 
demonstrated the tinith of his observation. In order 
to take large quantities of milk, it is necessary to omit 
other kinds of animal food. Two or three quarts of 
good milk may be taken daily for weeks, even by a 
feeble pei-son. The stomach must be educated to re- 
ceive this quantity, and it must be done giadually. In 
fibroid phthisis the patients are apt to be caniivorous, 
and have contracted stomachs, so that at first they are 
miable to take a lai^ amount of food at one time. 
But system and pereeverance will overcome this diffi- 
culty. By the constant use of milk the stomach dilates, 
and the blood-vessels enlai-ge, and more nutrition ig 
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carried to the capillaries, and weight o£ the body will 
be increased. 

The increase in weight, which comes to drinkers of 
lai^ quantities of any liquid, is owing to this acquired 
capacity to i-eceive nutrition. Large quantities of milk 
at r^ular intervals, with systematic expansion of the 
chest, stands first in importance in treatment of all 
forms of fibroid phthisis. The increasing deposit of 
fat in the system is an assuiunce tliat phthisis is held 
in abeyance. Occasionally a change may be made, 
and a mixed diet of more stimulating food may be al- 
lowed, to continue only for a short time, again to return 
to strict milk diet, until health is restored. 

The subject of tubercle I have not attempted to dis- 
cuss, and the same may be said of minute pathology 
and histology, except in a clinical and practical way, 
leaving the niceties to be settled by those who ai-e 
making them a subject of particular study. 
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ARTICLE rX. 
Is COKaUMPTION COMMTimCABLE ? * 

Fhom the earlier days of medicine to the present time 
there has ever lieen a popular belief that consumption 
is communicable. Such a widespread and general 
opinion, continuing for ages and in many countries, 
must have had some foundation in fact. Cases of con- 
sumption have followed each other under circumstances 
which have impressed ohservers as proof of their infec- 
tious character. As when a husband or wife who has 
watched with the deepest s<dicitude the long-continued 
and vacillating illness of the other, is finally over- 
whelmed with grief at the fatal result, sickens and dies 
under similar conditions. 

The profession has at times inclined to the popular 
faith, and jigain has rejected it. 

The discovery of true tubercle by Bayle in 1804, and 
of the methods and value of auscultation by Laennec, 
published in 1819, threw new hght ujron all diseases 
included under the conunon name of consumption. 
It did more, unfortunately — it filled the professional 
mind with the idea of tubercle, to the exclusion of 
other and common forms of consumptive diseases. 

The very important doctrines taught by Broiassais, 
in Laennec's time, because they were not all of tuber- 
cle, were ovei-shadowed, obscured, and misunderstood. 
The inmiense advantage of physical diagnosis by aus- 
cultation and percussion in getting a true mental pic- 
ture of the pathological conditions of the chest was 

• ffew York Mtitical Journal, December 1, 1888. 
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certainly weakened by the adoption of the exclusive 
doctiine of tuberculosis. 

The erroneous interpretation of the respiratoiy act 
and of the significance of its murmurs, as taught by 
Laennec and Ms followers, confimied them in the pa- 
thological error that all fomia of consumption must 
necessaiily be tuberculous. But careful post-mortem 
examinations grew in favor, and the microscope vast- 
ly extended knowledge of pathological results, and 
has established the belief with many that the tubercu- 
lar is but one and not the most common form of phthi- 
sis. Many are still groping among the debris of pro- 
toplasm, cells, and proliferation, anxiously searching 
for the specific evidence of tuberculosis as an entity 
self-existing and self-prapagating — something which 
has a separate life from the life of the body, which is 
independent of it, antagonistic to it, which overcomes 
it. 

It is said that the giant cell characterizes tubercle 
and the spindle-shaped cancer, and that by them we 
are able to distinguish tubercular and cancerous pro- 
ducts. But this knowledge of them does not determine 
the life-producing origin of tubercle nor that of cancer; 
whether they have a distinct life outside the life of the 
body, and have only an accidental connection with it, 
or whether these morbid cell- forms are merely the 
materialized expression of cUsease-action of the im- 
material life of the body. Animals have been experi- 
mented upon by inoculation of tuberculous matter, 
and tubercle has been the nsult, and it has been 
claimed that the question was solved in the affirma- 
tive. But, again, animals were inoculated with non- 
tuberculous matter, ami the result was tubercle, 
proving that the character of the inoculated matter 
had nothing to do with the tuberculated results, but 
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ihai irritation was the cause, and the result 

be tubercle or cancer, according to the inherent 
dency of the individual either to tubercle or to canoer. 
The irritation of teething endangeTS tubercular meuin- 
ptis in children, and phthisis mar result from the 
irritation of adhesions of the pleura. Had not this 
theory of tubercular inoculation disestablished itself by 
these experiments, it would still remain that inocula- 
tion is not infection, that poisoning the system by in- 
oculation by any maieries morbi is not convej-ing a 
germinating parasite into healthful respiratory organs, 
and producing disease in them of its own kind. Bui 
lately the medical world has been set wild by the 
pubUcation of the discovery of bacilli in tubercular 
cavities and in tubercular sputa. 

It has been shown, too, by esperiment that these in- 
dependent life-forms may propagate themselves outside 
the body and in other menstrua than the debris of de- 
caying tubercular cavities. 

These facts are demonstrated by other careful ob- 
servers, and it seems to me that they open the door to 
investigation which will ultimately clear the subject of 
a vast deal of superfluous error. But the deductions of 
Professor Koc-h are that these self -producing life-forms 
are the cause of tuberculosis and of tubercle, and propa- 
gate their kind in healthful human lung, and, that 
their geims taking ""ings, are carried to and ti-ans- 
planted in other healthful lungs, and are the cause of 
other cases of phthisis. 

The proi>agatiun of these parasites being rapid and 
abundant, an«l the medium of germ conveyance the air 
we breathe, the danger therefrom becomes appalling 
to fearful minds, who drea*l tho ravages of this most 
(kwlly of human diseases. To be entirely consistent, 
tho germ theorists must deny the iaflueuce of heredity- 
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and external conditions, of local irritations or the de- 
pression of vital dynamics, as causes of consumption. 

If it were not for the adoption of Professor Koch's 
theories, as well as the acknowledgment of his discov- 
ery of bacilli by gentlemen of high scientific attain- 
ments, such as Pi-ofessor Eilhle, of Bohn, and others, 
controversy would be unnecessary; but, as it is, we 
must examine the subject critically but dispassioiiately. 

Fibroid phthisis is not included in the form of con- 
sumption claimed to be propagated by bacilli. The 
germ theorists assume that all forms of phtliisis are 
tubercular. But a large number of cases are fibroid, 
pure and simple, in which the diathesis is gouty or 
rheumatic, and not scrofulous. These ought to be ex- 
empt from suspicion even. Again, a vast majority of 
cases of tuberculated phthisis, that is with excavations, 
commence with plastic exudation within the plemfe. 
These, on account of bronchial complications, are called 
by Niemeyer "catan-hal pneumonia," and he says 
"the great fear is that they may become tubercular." 
This fear is bom of experience, and should dii-ect us to 
proceed energetically, at the same time juthciously, to 
remove the plastic exudation while it is easy of accom- 
plishment. It may be well to state hei-e that we 
make a distinction between tuberculosis and tuber- 
culated phthisis. Tuberculosis is the systemic disease 
which gives birth to true tubercle — the miliary tu- 
bercle of Bayle. Tuberculated phthisis is a term used 
for convenience and denotes the result of cheesy degen- 
eration, in which cavities take place as a result of 
tuberculosis or other causes of necrosis of the lungs. 

The number of imcoraplicated cases of tubercular 
phthisis — that is, of tubercle forming into concretions 
or nodules and being encapsulated, -with no pleuritic 
s and without fibi-oid in the lung, is extremely 
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small. In a pnu-tice of more than tliirty years in 
dispensary, hospital, and private, I cannot remember 
more than a very few cases. Laennec and Louis evi- 
dently refer to these cases under the term of latent 
phthisis and acute phthisis. 

This small number, commencing centrally in the 
lungs and uot involving the pleura, are the only ones 
which could have had a paxasitic origin. But even in 
these it is doul)tfid whether bacilli had anything to do. 

I do not doubt the discovery of bacilli in great abun- 
dance in tiibei-culous cavities and in the sputa of tuber- 
cular consiunptives, as well as in tlie adjacent tissues, 
but I cannot a<x;ei)t the inference that they are the 
essential causes of tul»ercle. They may find in a tuber- 
culous cavity a fit soil or lionie where they may grow 
and multiply. There may be si>ores, eggs, germs, laid 
there by their jjarenta, which, when perfected, may fly 
away to seek other tuberculous cavities in which to lay 
theh' eggs, etc. 

Is there not analogy in the green-bottle fly that seeks 
carrion in which to Lay its e^s, which.hatched into mag- 
gots, may incix^ase the rapidity of the destruction.of the 
carrion during their growth, but, becoming full-grown, 
fly away to seek other cairion in which to plant their 
eggs, and thus cr)ntiniiaUy propagate their race ? 

But the Itacillus is not necessary to explain the 
occurrence, cause, and course of phthisis — fibroid or 
tubercular. As has been stated, all but a very small 
number of cases commence as fibroid — that is, with 
jilastic exudation within the pleura, in which the bacil- 
lus in not a fatix)r. This primary condition of ])hthisi3 
may be the ivsult of depix-s-sed vital power from vari- 
ous causes, long-contiimed and violent emotion, anxi- 
ety, won*y, griei, or disappointment, more than from 
catarrhal causes. Or it may, but in a less degree, be 
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the result of adheaious from acute pleiuisy, which ai'e 
a physical cause of vital depression. 

A mother, after watching her cliildren, tlu-ee or four 
in number, through scarlatina of a severe type, began 
to cough, lose weight, and finally died of phthisis. She 
was well when the children were taken ill; she was a 
loving, anxious mother, and as they were attacked suc- 
cessively the time of her anxiety was prolonged. The 
children all recovered, but the mother was sacrificed. 
She was not aware of having taken cold. The cough 
was so insidious that no one could tell when it com- 
menced. Had there been the same prolonged anxiety 
over a case of phthisis, followed by inconsolable despair 
at the loss of the loved one, it would have seemed to 
prove the coramunicability of consumption. But scar- 
latina germs do not originate phtliisis, nor do bacilli. 

Even in the ordinary forms of tubercular phthisis, 
for a considerable time the disease is simply fibroid — 
preventable phthisis. 

One word for the poor consumptives. MorhitUy sen- 
sitive to all unpleasant sights, smells, and sunouiidings, 
whose gieatest comfort is in kind and sympatliizing 
companionship, is it not tlie refinement of cruelty to 
drive away from them uunecessaHly those who should 
minister to their auifering as is done by the false notion 
of tubercular infection. 



Qttotatio7t3 from Current Literature in regard to 
BaciHi, with Notes by D, M. Camvuxim, M. D. 

On Mai-ch 21, 1882, Dr. Eobert Koch communicated 
to the Physiological Society of BorUn the result of a 
series of elaborate investigations into the etiology of 
tuberculosis. 

He believes tuberculosis to bo caused by a parasite, 
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tlie parasite being a bacillus and being distinguislieJ 
from other bacilli by its behavior towai-ds the coloring 
agent " vesuvin," The tuberele bacillus is slender, rod- 
shaped, about five times as long as it is bi-oad, and 
varying in lengtli from one quaiter to the whole diame- 
ter of a red blood corpuscle. The method pursued in 
finding tlie bacillus was as follows: " The tuberculous 
substance was either spread out upon a cover-glass, and 
dried and exposed to heat, or a piece of tuberculous 
organ was placed in alcohol, and afterwards cut into 
fine sections. A particular solution of methylene-blue 
was made, a weak solution of jwtash being added, the 
cover-glass coated with tuliei-cnlous matter {or a sec- 
tion of the organ) was then placed in the solution for 
twenty or twenty-four hours, but half an hoursufficed 
if the solution were warmed in a water-bath up to 40' 
C. The cover-gtass, wliich comes out a deep blue, is 
then treated with a concentrated watery solution of 
'vesuvin' for one or two minutes, and is afterwards 
washed with distilled water. The blue of the mythe- 
lene has visibly changed to brown; under the micro- 
scope all the ainoii>hou3 detritus and fragments of tis- 
sue spread out on the glass are brown, but the tubercle 
bacteria remain blue.'" — Braiihwaite's Retrospect, 
July, 1S89. 

The baciUuB was of tenest found in the interior of 
giant cells. Not every giant cell or group of cells con- 
tained it, but those which were free were old cells 
which had once held bacilli and had gotten rid of them. 
They may become few or disappear entirely. Tiiey are 
usually found m lai^e numbere in cavities. To show 
that the bacillus is the cause, and not a mere accom- 
paniment, of tuberculosis, Koch proceeded to separate 
it from other substances by a series of " cultivations." 
He took the blood-plasma of the ox. or the sheep, and 
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after repeated applications of heat, he boiled it to a 
coa^hiiii, "at the same time inclimng tlie test-tube 
so that the coagulum might cover a considerable sur- 
face. It was on tliis nutrient soil that he pro[>osed to 
' grow ' the tubercle-bacillus without the intervention 
of moistm-e." Aftertaking a pieceof tuberculous sub- 
stance — -usually fi-om the lung of the ape or of luan — 
and carefully washingit seveml times in a solution of 
corrosive sublimate, the outer layer was removed, and 
from withiu was taken a portion " into wliich it was 
to be expected that no bacteria qf putrefaction had 
penetrated." The piece of tubereulous substance was 
then broken up and thrown over the surface of the 
coaguliun, and the test tube kept at a uniform tem- 
pemture of 37° to SS'^C. If duiing the first week any 
activity showed itself, it was supposed that the bacteria 
of putrefaction wei'e present, and the experiment was 
not continued. Usually about the tenth day could be 
seen on the surface of the coagulum ' ' a number of very 
small points or dry -looking scales which surrounded 
the pieces of tiilwrcle that had been laid out, in circnits 
moi-e or less wide, accorduig to the extent of breakhjg 
up or dispersion of the tul>ercle fragments at the time 
when they wei-e sown." These diy scales were taken 
to be colonies of the bacillus. After a few weeks tlie 
scales cease to enlarge, and they ai'e transferred on 
heated platinum wii-e to another test-tube prepared in 
a similar manner. This series of "cultivations" is 
continued through ten or a dozen times, and for a 
period of four or five months. "With these diy scales 
numerous animals were inocidated, and without a sin- 
gle exception all the inoculated animals acquired tuber- 
culosis, the tubercles having the structure of the origi- 
nal tuberele. Dr. Koch claims that these results are 
due to the introduction of the bacillus per se. 
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Since Koch announced his discovery his exi>ei'iinenta 
have been repeated by several obsei-vere. That the 
bacillus is, as a rale, found in the sputa of persons 
having tubei-cular phthisis is confirmed by Ziehl, 
Fi-aeutzel and Balmer, Belfield, Hierclifelder, and 
many othei-s. Dr. Spina, of Vienna, while agreeing 
with Koch in always findmg bacilli in the sputa, denies 
that they occui- constantly in the tubert^xilous organs 
of man. He could never find them in the tubercles, 
which stood in no connection w-ith tlie open air, and 
lie concludes by saying that "the bacilli of tuberculo- 
sis are the result, ubt the cause, of the disease." 

Cases of miliary tuberculosis are recorded by Pruden 
■{Med. Record, June 1(5, 1^83, p. 645) in which " no 
baccilli could be detected by the most exliaustive 
search." Considerable evidence is available to show 
tliat the bacillus is less frequently found in tubercle 
tissue than in the sputa of phthisical persons, and that 
in the former it is cliiefiy found in the walla and con- 
tents of cavities, and in cheesy areas, especially in 
those that are disintegrating. 



ARTICLE X. 
Bro.vchitis. 

Bronchttis may be divided into three varieties. 

1st. Simple, or catanhal, affecting only tlie bronchial 
mucous membranes; is always acute and self hmiting; 
not extending over two weeks in time. The rise of 
temperature is hut little, frequently none at all. It is 
popularly considered " only a cold." 

2d. Severe, or infiammatoiy, aifecting both the 
mucous membrane and the fibrous sheath. The tem- 
perature may run high; it may be irregular in its con- 
tinimnce, and be of serious importance, frequently 
complicated, or comphcating pnemnonia and pleurisy. 

3d. If occuning in the coui-se of pneumonia, dur- 
ing convalescence it may prove sm-prisingly and 
speedily fatal. The inflanmiatoi-y resiilts may extend 
beyond the fibrous sheath into the peri-broncliial spaces, 
— peri-bronchitis. It is frequently, if not always, com- 
plicated with plastic exudation witliin the pleuree. 

4th. It is called chronic bronchitis when it becomes 
peri-bronchial or inter-pleural in its comphcations, for 
then the inflammatory and plastic conditions have a 
tendency to constantly i-ecur and the i)Iastic pathologi- 
cal producte ai-e more or less permanent. 

Catahkhal Bronchitis. 
TJncomplicated, this disease affects only the bronchial 
mucous membi-ane. Its causes are sudden changes of 
temperature from hot to cold, or from cold to hot. or 
exposures to wind, or dampness with insufficient cloth- 
ing. Or it may occur from local irritation of the 
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mucous membrane, as from dust or other extraneous 
matter, or it may be fi-om initatiug gases. Its site is 
the mucous membraue of the tidal air passages. It 
does not extend into the true respiratory system, which 
is constantly occupied by the residual air. Its limita- 
tion is anatomical. It only affects the mucous mem- 
bmne supplied by the superficial bronchial arteries. 

It has but Uttle, if any rise of temperatui-e, and is 
unaccompanied by constitutional symptomg. It does 
not affect the appetite nor digestion. 

It is sometimes epidemic in its character, affecting 
mostly the mucous membrane of the air passages of 
the nose, pharynx and larynx. It is called influenza 
or grippe, in wliich case it differa from catarrh from 
ordinary causes. Catairh is only tlie more prominent 
symptom of an epidemic disease affecting the organic 
life of the body. 

Physical Signs. 

There are two stages of simple catarrhal bronchitis. 
First or dry stage, in which there is no secretion; 
the broncho-respiratory murmur is harsh in chai-ac- 
ter and somewhat raised in pitch. It can be heard 
everyw^here over the chest, but with greatest distinct- 
ness in the neck and in the upper part of the chest. 

There are no r^les, that is, there are no interrupted 
noises like tearing of cloth or paper. There are some- 
times sonorous and sibillant rlionchi, continuous 
sounds, but these are adventitious and are confined to 
the second stage. 

The broncho -respiratory murmur of the first or dry 
stage is a dry mumiur whenever it is heard. It is 
loud, harsh and near the ear in the neck and clavicular 
I'egiou. It is consouated in the true respiratory sys- 
tem. The vibrations formed by the air-and-tube fric- 
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tion, the tidiil air, pass downwards through the columns 
of static air in the convective tubes and are delivered 
thi-ough the air-sacs into the chest wall as through a 
speaking tube. It alters and obscures the normal 
broncho-respiratory murmiu", for it is hai-sher, drier 
and raised in pitch. 

In the second stage the breath sounds become moister 
in chai-acter. When mucus collects in the upjjer pas- 
sages iu sufficient quantity to be moved backwards and 
forwards by the tidal air, there will be mucous riles, 
— always large, and heard over different parts of the 
chest, having no points of greatest intensity except 
there be pleuritic adhesions to convey tlieni iuto the 
cliest wall. 

These mucous r^es, also, are intermittent, for the 
accumulation moves backwards and forwards only a 
few times before it is loosened suffiiLiently to be expec- 
torated, when the rSJes cease. But iu a short time the 
mucus collects again, and the rSles reappear. They 
are always distant from the ear xmless brought 
directly to it by conduction. Tliey are always dis- 
tinguishable from similar r^es heard from inter- 
pleural causes. Inter-pleural rales aie heard only 
over the site of theii- fonuation. Inter-bronchial over 
a large space, if not over the whole limg- luter-bron- 
chial or true mucous rales are intermittent, and soon 
change or pass away. They can scarcely be distin- 
guished from mucous r^es in the nasal air-passages, 
as both are consonated in the true respiratory system 
and are heai-d over a large space. But tliis can be 
done by auscultating the neck with a stethos(^rope. If 
tliey are nasal or phaiyngeal, or laiy-ngeal. they 
will be heai-d in the neck, but not if they are inter- 
bronchial. 

13 





■■rt be attcmpbed v<aT 
k Bftj be affected with 
■ «r «tfier pr^watioiis of 
h. The patient shoold be 
bft «0na«d, bik dkould not be 
The vbgMt is eonUe praspsra- 



■S » aniff compoeed of 
<if pota^ one scruple, 
balf an oonce. This m&j 
be dnwn up Mo ttie aaeal pasEages br snuffing, or 
be tfanwn up br an BKtraDMBfc. 

If tak«i eai^ the attaefc mar be arrcsted. If, how- 
enr, the opportmnty at abortiGii is Di-^Ieded. the next 
best tbsng to do i£ to hntiy tiie natonU method of cure 
by promoting free s e o 'cti utt . Inadditiontotbeabortive 
mf ^bo^ waim Tspor mav be inhaled, and attention 
sfacNild be paid to the digestive organs. Judicioos 
gtiiuulation may also assist. 

A mixture ot chloride of ammonium three drachms, 
chlorateof potash one or two drachms, cinnamon water , 
sis ounces, svr. senega and sweet spirits of nitre, eadi 
one ounce, with extract of licorice to di^nise taste, 
mav be of great benefit, when the throat is severrfy 
attacked. This mar be given, tablespoonful to an adnlt, 
every half hour or every two hours, according to the 
results obtainable. Inflvienza or grippe may be broken 
up, if taken very early, by the following pi-escription: 
Half an ovmce of chloiido of ammonium, half an ounce 
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imtrate of potash, half an ounce of senega root, and 
one ounce of licorice i-oot; one pint of boiling water, 
infusion. 

.If the patient toasts hia feet before a brisk fire, or 
places them in a hot foot bath, and takes of this infu- 
sion one tablespoonful every half hour during an after- 
noon and evening, and then retu-es to a comf oi-table 
bed, he may arise the next morning entii-ely free from 
the attack. 

The eaily and efficient treatment of acute bronchial 
catarrh is but prudent forethought. It is true that 
an attack may run an even and uncomphcated 
course without medication, ending in perfect recov- 
ery, but there is always danger that the inflammation 
may extend to the fibi-ous sheath, which may be the 
beginning of serious complications, ending in fibrous 
phthisis. 

Severe or inflammatory bronchitis is characterized by 
higher temperature, severer constitutional symptoms, 
and graver complications than the conditions of simple 
catarrh. The inflammation extends into the fibrous 
sheath, and frequently beyond it into the connective 
tissue of the peribronchic spaces. Peribronchitis, with 
inflammation of the fibrous sheath, has no regular 
course, but may continue for months or yeai-s, and 
then it is called chronic bronchitis. It does not ex- 
tend thi-ough the whole of a bronchus, but is confined 
to jfoints of limited extent. It results in stricture 
and corresponding dilatatiou, and is always compli- 
cated more or less with inter-pleui-al pathological 
results, adhesions, and thickened pleura. In post- 
moi'tem examinations the evidence of simi)Ie catarrhal 
bronchitis may entirely disappear or be so faint as to 
escape detection. But inflammation of the sheath 



182 DISEASES OF THE HEART AM) LUNGS. 

and cavities or tubercular nodules may be forme 
the lung, which softening and opening into a b 
chus may cause pneumorrhagia or fatal haemopt; 
Or they may open into the pleural cavity, caa 
hydro-pneumo-thorax. 
Simple catarrhal bronchitis may thus end. 



ARTICLE Xr. 
Chronic Pleurisy. 

Ip we may include under tMs term all of the patho- 
logical causes and results of interpleural effusions of 
fluids and of exudations of plastic, fibroid, albuminoid, 
and other exudative matter, whether as the result of 
inflammation or of simple atony of tissues, then the 
subject is comprehensive and makes it necessary to 
glance hurriedly at the formative causes. 

There may be three divisions of this subject. The 
acute inflammatoiy, the sub-acute inflammatory, and 
the passive or non-inflammatory. 

Acute Inflammatory Pleurisy comes suddenly with a 
chill followed by violent pain and liigh teniperature, 
and may end fatally at the onset, or favoi-ably with 
effusion of serum into the pleiual cavity. 

Its fomuitive history goes back but a short time, and 
generally where fluid is effused and is removed there 
follows speedy convalescence. 

But causes may intervene to prevent or retard recov- 
ery. The fluid may become purulent, or a large 
amount of albuminoid and fibroid exudation may have 
taken place, and then we have chronic pleuiisy with 
its complications and disabilities. 

Sub-Acute Plenrisi/.^'Plaatic exudation within the 
pleural cavity is one of the commonest pathological re- 
sults of what we call a succession of colds and bronchial 
attacks. Tlie physical signs of sub-crepitant rSles, 
genei-ally misinterpreted as being evidence of bron- 
chitis, are really inter-pleural and denote plastic exuda- 
tion and should be called pljistic rales. 

Usually the fresh exudation is rapidly re-absorbed, 
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but if the patient is reduced in vitality it may remain 
and become organized into adhesions or thickened 
pleura. 

Wise management and medication may hasten 
and ensm-e its re-absorption when recent, and for this 
reason bronchial attacks should receive careful atten- 
tion; for while many times they are but temporary in- 
dispositions, yet at others assistance is necessary, and 
the longer it is defciTed the more difficult it becomes. 

The sub-acute form of pleurisy occupies a place mid- 
way between the acute sthenic form and simple plastic 
exudation in which there is no rise of temperature nor 
pain, nor any of the accompaniments of inflanunation; 
which is the third division of this subject. 

Plastic Exiulation, Non-lnjlammatory. — The etiol- 
ogy of plastic exudation from mental or nervous de- 
pression may extend, backwards for montlis or years, 
or it may result from intense mental worry and de- 
pression into acute plastic exudation. 

Any cause which depresses the vital power and les- 
sens the vitality of the blood may result in plastic exu- 
dation, the lax condition of the tissues favoring the 
transudation. 

Worry, disappointment, despair, are the emotional 
factore. Atmospheric influences, of a depressing char- 
acter, greatly add to the mental causes. It is charac- 
teristic of this disease that exudations occur periodi- 
cally, which at fli-st are like tliin glue, ahnost as fluid 
as semm. But organization commences inunediately. 
I have had the opportunity to observe a plastic hypei'ae- 
mia of the lung in progressive pleuro-pneumonia in a 
cow. It was of only a few liours continuance, yet there 
were ah'eady signs of fluid plastic exudation within the 
pleural cavity, which could lie heaiYl as muffled, moist- 
ened respiration. At the same time a slight, tearing 
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Sound occurred at intervals, as the ear passed over the 
soi-face, like tearing of wet i)aper. 

The post-moi-tem which immediately followed the 
physical esaiuination showed, as was diagnosticated, 
a thin fluid exudation covering the plein-al eurface. 
There were shght filaments of foraiing membrane 
branching in different directions from a central point. 
They were saittei-ed here and there, and could l)e hfted 
upon the point of a knife. The movement of the lung 
in respiration parted these filaments and caused the 
slight tearing rales. 

Organized plastic matter becomes adhesions when 
attached to both pulmonary inter-lobular surfaces, or 
to the pulmonary and costal pleura, or to the pericar- 
dial sac. If attached to one surface only, it becomes 
thickened pleura. 

All of these forms of exudative pleurisy have similar 
inter-pleural pathological products, and permanently 
lower the vital power of the individual. They lessen 
the capacity for blood-aeration and consequently the 
amotmt of blood lessens and the patient loses weight 
and strength, and ability to assimilate food, and in this 
Btate slighter causes increase the pulmonary liypei-ae- 
mia and new plastic matter is thrown out to increase 
and to extend the disability. The organized exudation 
which was caused by mental depression primarily, be- ' 
comes itself a persistent physical factor of vital depres- 
sion and results finally in progi-essive fibroid phthisis. 
Peri-bi-onchitLs at the same time is also progressive as 
a part of the same pathological pi-ocess. 

The organized exudation continues to contract, obey- 
ing the natural law, and if it covers a large surface of 
the lung, it thereby shuts off tlie capillarj' circulation 
. both of the pulmonaiy and of the nutrient aiieries, / I 
which immediately subtend the pleural surface so f , 
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covered. At the same time the inflammatory products 
in the fibrous bi-onchial tube and the jien-bronchitis 
more directly obstruct the bronchial and pulmonary 
nutrient arteries. 

This untoward state of things givea rise to many 
interesting phenomena not fnJIy understood, except by 
those who search for primary caioses and look beyond 
the immediately obvious for the essential causes of 



In this way not only does the contracting pseudo- 
membrane lessen the area for capillary distribution of 
pulmonic blood for aeration, but it also shuts off the 
circulation of the nutrient artery of the true respira- 
tory system. 

The nutrient arteiy is derived from the bronchial 
artery with additions from the mammary and the in- 
tercostal, but has this unique peculiarity that it has no 
iiencB comites or returning veins. 

The capillaries of this aiiery after performing their 
office of nutrition in tlie true respimtory system, pass 
their blood into nwlicles common to themselves, and to 
the capillaries of the pulnionar5 artery — the racUcles of 
the pulmonary vein— which carry all the purified blood 
to the left heart for systemic circulation. 

All varieties of chronic pleurisy have one common, 
effect, that of interfering with tlie aeration, and circu- 
lation of the hloiid, and also lowering of the vital 
capacity of the patient. Tliey differ In these partie- 
ulai'3 IJiat, acute sthenic pleurisy when it becomes 
chronic, generally affects but one side, and may give 
rise to curvature of the spine, but is not so liable to 
end in pulmonary phthisis. The depressing causes 
wliich were mainly or wholly efficient in the second 
and tliird varieties in precipitating the primary attack 
have but little to do as causes m the first, but continue 
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to act as depressing factors in the second and third — 
more especially in the third — and it is in these two last 
that I ara especially interested, for the knowledge o£ 
them comes to the physician as well as to the patient 
and friends as a surprise. Fi-equently in the subacute 
inflammatory vaiiety the bronchial attack has been 
forgotten, and the attention is only drawn to the ra- 
tional and physical signa of inter-pleural plastic results 
which are apt to bo mistaken for " tuberculosis," es- 
pecially if bronchorrhagia has taken place. 

The malign effect upon all conosrued of such a mis- 
take is to prevent the use of effective means to prevent 
the phthisical I'esult while it is yet remediable. For 
the tendency of the results of both the second and the 
third varieties, is to end in phthisis, either fibroid or 
tuberculated fibroid. I would make this distinction, 
that fibroid, which is frequently Ungering, and is more 
amenable to treatment, is yet often fatal, but never 
becomes caviciJar, except it fii-st becomes tuberculated, 
that is, unless caseous degeneration takes place. Un- 
complicated tubercular phtliisis is a i-are disease, and 
the few cases which I have seen, presented none of the 
physical signs wliich are depended uiKtn in making a 
diagnosis of phthisis. For without adhesions of the 
lung to the chest- wall there is no telegraphy nor pho- 
nographic relations estabhshed by which centric 
changes may be comprehended. 

The treatment of the first variety shoiild \>e prompt 
at the outset, and if possible abortive. But if effusion 
of serum take place, the system should be allowed to 
rest for a week or more with palliative medication 
only, unless there is great suffering from dyspnoea. 
If that is the case it will be best to draw off a portio 
of the fluid at once. It is better not to interfere, how- 
ever, unless the dyspnoea be great, as . 
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pleurse apart for a time prevents adhesions, and subse- 
quent disability. If the fluid is not absorbed or les- 
sened in a week or ten days it will be best to interfere 
and withdraw it— perhaps not all at once but gradu- 
ally. Many times after a partial withdi-awal with 
aspirator or trochar, the remainder will be speedily 
absorbed and healthful conditions will be resumed. 
When, unfortunately, adhesion and inter-pleural patho- 
logical products remain, nature may need assistance to 
remove them. Fresh air, out-door life, will do much, 
and may be sufficient. But if these fail, after a short 
trial, vigorous anti-plastic treatment should not too 
long be delayed. 

The best medicinal ti-eatment is the mercurial, in 
small doses in combination or otherwise, until slight 
constitutional effects are produced. Then changing to 
chloride of ammonium, or iodide of potash. Alterna- 
tions of the mercurial and salt absolvents should be 
continued until the lungs are free in then- movements. 
Outside medication should not be omitted. Spirits 
of turpentine is the best for recent exudation, then 
iodine, and lastly cantharides. Tonics should be given 
where indicated. The lungs should be systematically 
expanded by fiUing tliem constantly with air and hold- 
ing the breath. The food should be nutritious and of 
easy digestion. Milk is the tyjie, and it relieves the 
kidneys, also, in carrying out of the system tissue 
detritus. 



3%ia ftoo* fa theprx'' - 
COOPER MEDICAL Co _,,... . 

S*N FnANCISCO. CAL 
and rx not to he r^-tn-'-'d fnm. the 



J'u a h., 



'/ person or 



nxt uiiuttfVtn'. 



PART n. 

THE HEART. 



INTRODUCTION. 

The first paper on cardiac murmurs was written for 
the purpose of bringing before the profession the value 
and certainty of the sign of Mitral Regurgitation as 
taught by the late Dr. Gt«o. P. Cammann. It was 
read before the New York County Medical Society, and 
afterwards was published in the New York Medical 
Journal, June, 1S68. 

Dr. Cammann had been in the habit of pointing out 
this sign as diagnostic of mitral deficiency before his 
class at the Deniilt Dispensary. He also taught the 
unreliability of murmurs heard at or near the apex 
beat as an alleged sign of mitral regurgitation. 

But all that he had written on the subject of cardiac 
murmurs was in the condensed summary wliieh he 
gave me in manuscript (and another corrected copy 
found among his papers, and which was presented as 
an addendum to this pai)er, five yeare after his death). 

I had several times made post-mortem examinations 
for Dr. Cammann which proved the existence of mitral 
incapacity in cases in which during life the character- 
istic sign in Camraaun had been recognized. 

This sign was a decided murmur heard to the left of 
the spinal colmnn between the 7th and Sth vertebrje 
of the left side. I had also seen with Dr. Cammann 
cases of heart disease where this characteristic sign 
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was absent, but in which inminurs heard at the apex 
beat were pi-esent, in which there was no mitral ifi- 
capacity found after death. 

In order to place this matter in as clear a light as 
possible it was necessai-y to pass in review the accepted 
opinions of writers and teachera upon the physical 
signs of cardiac pathology and to compare them with 
the philosophy of heart sounds and murmurs. 

At the very entrance into this subject I was met by 
the fact that much tliat had been written on cai-diac 
signs was hypothetical. Hiome early distinguished 
teacher had evidently written of them iu his study as 
it seemed to him that they should be, ■without compar- 
ing the signs of disease in the living with j^thdlogical 
evidences after death. These views, received ■nith the 
stamp of authority of a great name, were added to by 
succeeding writers, resulting in a mass of misleading 
Uterature, difficult to unlearn, but which must be 
cleared away liefore the truth can be established. 

The general disregard of ^sTiters on chest diseases of 
the laws of acoustics suggests their ignorance of them, 
wliich is probably true; for acoustics could hardly be 
considei-ed an applied science until within these few 
yem-s, since the iutroductiou of the telephone into 
daily life. But the absurdity of ■imting on a scien- 
tifiu subject Avithout applying to it the laws per- 
taining to that science should deter us from discard- 
ing a mass of mystifymg hj-potheses. Tet simple 
facts werv ol)served and recorded and experimeots 
were made which fix certain points beyond the do- 
main of cavil, as was done in n^wtl to the second 
sound of the heart being caused by the resiliency of 
the aorta foiving the blootl back ag:unst the senuhmar 
valves and closing them with a shoik. Tliis was deto^ 
mined by e^qterimcut as well as by utiservation; as 
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wbon the valves were Iiooked up or destroyed, the 
sound was absent. When the valve was merely in- 
jured, the second sound was altered in character or was 
supplanted by a diastolic murmur. This also enabled 
UB to understand the philosophy of the rhythm of the 
heart, and of the intervals of silence. The systole of 
the heart having taken place, accompanied and charac- 
terized by the first soimd, the heait rests, relaxes and 
passively fills slowly with blood. If there were no 
closure of aortic valves there would be but one prolonged 
interval of silence, imtil the heart should again com- 
mence to contract. But the second sound accompany- 
ing the forcible closure of the aortic valve divides the 
interval of silence into two of unequal times. So that 
we have established beyond controversy the facts of 
the first or short interval of silence, the second or short 
sound and the long interval of silence. 

The fii-st sound alone remains the subject of chang- 
ing opinion, of doubt and false diagnosis. 

If by applying acoustic law and the law of physics 
to the philosophy of the first sound, and the systole of 
the heart, we succeed in demonstrating their causes 
scientifically, we may remove this vexed subject from 
complex disputation. 

The firet sound occurs during the systole of the heart. 
It must be caused then by the contraction of the Iieart, 
as one of the factors. But the sound will not take 
place even if the heart conti-acts unless the heart is 
filled with blood. It has been demonstrated that the 
heart contracting while empty wiU be unaccompanied 
with sound. 

Hence it is inferable that were the heart a closed 
cavity and were full of blood, the contraction would 
not cause the first soimd, nor anything hke it. 

The blood must be forced out through an oiifice to 
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rxiif^r iZLj ficzc iz jlZ Lie thse Srsi soand. And with 
iZile?^ I'.Cilirdtic^ ptrtcc^* and acting correctly, the 
^:n3i rjH:::ifei t^ ^:< be ihe natural first sound. 
Tber^ zi::if;i :•* ^ nhral T:ah"e. thin and Tibratory, held 
in its Tiioe TT 'ifrDiiiac'Gs coeds, and then onlv with all 
zhr :c2jer xolii&rcs actrfng perfectly and in harmony, 
ttlI -"-r hji-Tr itfT dr?5 ^xind hanuonious and natural. 

Tbr ci:-oi:^*:-o? ::r ;he pcvduction of the first sound 
ar>r i rerf-r^:!: briars ..^xitracting apon and forcing out 
tv»i fr:ci ii5 •.-avirr into the aorta prepared for its 
a.::i^r re<.>rr-ci-xi- The perfect heart must have all i^s 
ii::eri>r ap>lii2f>fr? in a perfect state — mitral valve, 
ch-ruar tfr^^iin^v. nrascular walK columnar camae, 
ani mus»:iili papillarv;?. The contraction also must be 
r^^oLir ani n-x sjxisniodic, and the blood must be of 
its pr^r^r coasistencv, or we will not have the har- 
mt>ri.>us and rfavthniical first sound. It goes without 
sa}-in^ that a <.>iuivi-producing instrument of such deU- 
i^tirri- const mot ;->n. ;uid controlled bv a sensitive nervous 
sy^iem oiwu u:ider the iniluence of external causes, 
must fivt|uontIy be out of order, so as to be noted by 
the variations of the svstoUc soimd without serious 
stniotunil change iuviUiding its mechanical efficiency 
as a pump. 

Tliose f imctional munniu^ come and go and have an 
exti*a-ciu\liac siLniiflcance. Other nuu-nuu-s of a more 
lH.Tinanent character aix^ caused by structiunl change 
or jiathological ivsults in the chest- wall or in the lungs, 
or by attachments of the ix»ricai\lial sac and the pleiu-ie, 
but still ai-e extra caixliac, and do not interfere essen- 
tially with the pump fmiction of the heart. And there 
are stmctural changes in the heart itself which may 
weaken its muscular contraction, but still its normal 
function will remain, but it will Ik? accomjianied by al- 
terations of the fii'st sound characterizing the gravity 
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of the lesion without changing the rhythm. All of 
these mmniurs are apex -beat mumiurs and are intra- 
ventriculai- in cause and site. 

But where there ia obstruction to the flow of blood 
into the aorta, causing hypertrophy, or where there is 
incapacity of the aortic valve or the mitral valve, then 
the rhythm will he altered or lost, and the first sound 
essentially changed in character, and the proper 
relation of tiine of the first sound and first interval 
of silence, the second sound and the second uiterval 
of silence, will be altered, and is of far graver import 
to the life of the individual than mm-miu^, although 
they also have their value when rightly diagnosticated. 
Bui that is wherein the value of a scientific and conse- 
quently correct diagnosis has its highest appreciation 
to distinguish the functional and extra cardiac lesions 
from those invalidating the valves or weakening the 
heart's action: In one the heart may remain through 
life capable of successfully performing its office; the 
other indicates the beginning of farther structural 
changes, ending either in sudden death or prolonged 
and agonizing suffeiing. 

The aortic obstruction and aortic regui^tation areas 
are practically unvarying; Cammann's sign of mitral 
reguigitation is also stationar>'. The mitral obstruction 
or mitral non-regm-gitant murmur ai-eas may have 
great variation by dislocation of the apex beat, which 
is not fixed, except as a result of disease. 
13 



Cahdiac Mubmuhs.* 

Before we can properly appreciate the significanoe 
of cardiac mumiurs we niiist be able to demonstrate 
the natural sounds of the heart, or, by induction, to 
approach so nearly to demonstration tliat exact ex- 
periment will scarcely be necessary to make the truth 
more plain. 

We propose, also, to consider the human chest as an 
acoustic instmment, a sound-bearing and multiplying 
chanil)er, as well as to dispose of all ephemeral mur- 
murs, prt'hniinary to eaitering into the discussion of 
the pliilosophy of diseased or structural murmurs. 

The sounds of the heart are two, the first long and 
the second short; the periods of silence or rest are also 
two, the first short and the second long. 

The first sound is long, commencing with a low 
moan, growing louder and rising in pitch as it ap- 
proaches the ear; it ends (i'(77iand is emphasized %the 
impulse-beat. Then follows the short period of silence, 
which is immediately interrupted by the second sound, 
which Li also very short and flat in 'character; and, 
lastly, comes the long period of silence. 

The first souud, and the second period of silence, in 
a healthy heart beating dehlierately, take up much the 
greater part of the time iu the round necessary to com- 
plete the act of impelling the blood into the arterial 

physiologists are n6t agreed as to the mechanism of 

• itdMij before the New Tork Comity Medical Society. April, 
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he first sound. On the short period of silence, the 
second sound, and the long period of silence, there is 
no controverey. It has been proved by direct experi- 
ment that the second sound is caused by the sudden 
closing of the semilunar valves by the return shock of 
blood. A Uttle hook passed into the aorta may liold 
up a curtain of the valve, when the sound will be 
absent. It is also absent when disease has destroyed 
the valve. The short period of silence and the long 
period of silence are ma<ie long and short by the 
second sound dividing tlie period which elapses from 
the time when the heart ceases to contract tCl it com- 
mences again. 

The heart has one period of action and one of repose. 

I This, really, is all the heart has to do with it. The 

' second sound is formed independently of the heart by 

the return flow of blood in the aoi-ta against and closing 

the semilunar valve, dividing the period of the beai-t's 

rest into two unequal parts. I shall not attempt to 

I controvert the theory of at^tive dilatation of the heart. 

I I only desire to keep the simple fact clear before the 

mind that the hf-art acts, and then rests, agreeing with 

' the law that muscular action or contraction is always 

' followed by relaxation, and it would bo sii^ular if 

nature should ni^e an exception in so important a 

muscle as the heart. 

THE FmST ROTWD. 

The mechanism of the first sound is still snb-jndice. 
If the difficulties envii-oning tlus subject were swept 
out of the way, and the cause of the first sound were 
made plain and convincing, it woiUd Uft the unsatisfac- 
tory points of cai"diac murmurs from the obscurity in 
wliich they have so long been enveloped, and place 
, them in a clear hght. 



llitt DISEASES OF THE HEART AND LUNGS. 

The majority of "writers on cardiac sounds give 
prominonce to three different theories. First, tliat of 
the friction of the blood iu its motion within tho ven- 
tricle and in its passage into the aoi-ta. Second, that 
of the muscular contraction of the heart itself causing 
sound. This theory is based on the discovery of Dr. 
Wollaston, pubhshed m the "Philosophical Transac- 
tions of Great Britain " in ISIO, that muscular con- 
tractions cause sonorous vibrations. Third, that of 
the vibrations of tho mitral valve caused by its closure 
and tension and the forcing and rusliing blood. 

There are other theories that scarcely need to be 
noticed, as they fail to satisfy any acoustic law. 

Some, recognizing the possibility of e-ach of the three 
causes mentioned pi-oducing soimd, have behoved, as 
the first sound is evidently composite, that it is the 
result of all three. 

This was Dr. Cammann's opinion, and it has a greater 
weight of probability and more proof tlian either theory 
alone. 

It is clear, however, that the cause of the first sound 
must be in f ull agreement with acoustic law. Let us 
see if these separate theories agi'ee equally with the 
facts and the law. or if a combination of these theoreti- 
cal causes can produce the first sound. 

The friction of the blood, in its motion within tho 
ventricle and in its passage into the aorta, we can im- 
agine could jinxluce sound ; yet in a state of health, 
that friction must be of niininunn amoimt, for nature 
does not create obstacles in her own way. But if 
sound from this cause could be heard at all, it would 
be entirely different from what we actually hear. 
Blood in motion in a tube or vessel of uTegukvr cahbre 
would produce a rushing tul»e-f riction sound. It would 
not be vocalj nor musical, and would have no quality 
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lEe that of the first sound, and therefore must be 
excluded. 

Contracting muscle undoubtedly produces sound, but 
it passes no sound vibrations into the air. In order to 
hear the vibrations of contracting muscle, it is neces- 
sary that a sonorous body should convey them to the 
ear. 

The sound is of very low note, the lowest that can 
be made by a piano string, having about thirty-two 
vibrations in a second. 

Dr. Wollaston called the sound a susumis, that is, 
a muttering sound, and hkened it to the sound of a 
carriage at night in a distant street diiven rapidly 
over block pavement. 

Any one can hear it by placing his thumbs in his ears 
and resting his elbows on a table, or by closing the 
teeth tightly together, when all is still at night, with 
the head resting on the pillow. 

This theory was the fii-st that was offered to explain 
the first sound. But it is unlike it, having but one low 
note, while the natui-al fii-st sound runs from the lower 
to the higher in regular gradation. 

The third theory advanced, the vibration of the tense 
mitral valve in the presence of rushing blood, has 
greater probability, for it is based on acoustic truth. 

But the simple closure of the valve as an act does not 
cause the sound, nor any part of it; it merely prepares 
the way. The valve being made tense is fitted to re- 
ceive and reproduce vibrations brought to it— as we 
BhaU explain presently — :in(l of passing these sonorous 
vibrations into the air, so tliat they may be heard with- 
out placing the ear in contiict with the vibrating body. 
And yet this, without a more active cause added, does 
not account for the first sound. The first sound com- 
mences with the low pitch of a muscular susumis; it 
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is musical in character, which a fluid friction sound is 
not. Again, the tense initral valve, resisting forcing, 
msliing blooil, would not of itself originate sound of 
the chai-acter which we hear; another sound-produc- 
ing element is necessary to account for the low note 
gradually running up to liigher pitch, like tho string of 
a musical instrument having its tension gradually In- 
creased by the tuner while it is vibrating. 

Failing to be satisfied with either of the three reasons 
considered, or in their combination, because they do 
not acoustically demonstrate the first sound, let us 
examine the heait: anew, and see if there belong to 
it any other sound-making apparatus that will fully 
explain, physit-ally and acoustically, all the peculiari- 
ties of tlie first sound. 

We naturally give oiu" attention first to the interior 
of tho ventricle, and we find there rough walls strength- 
ened by fleshy columns, to which are atta*;hed tendinous 
strings running athwart the ventriciUar cavity to be 
attached to the mitral valve. Tlieir object is to hold 
the valve from being forced from its integiity, and tho 
contraction of the ventricular walls, ivith the columnsB 
caniae and musculi papillares, are so beautifully con- 
trived that exact coaptation is always perfectly main- 
tained, so long as the valve is sufficient, no matter what 
functional distm-bance or emotional excitement or other 
conditions may oc«m*. 

The valve is tliin and strong, and when tense is capa- 
ble of repnKlncing and multiplying vibrations conveyed 
to it of a loud and sonorous character, though not origi- 
nating them. The miion of the chordaa tendime with 
tho valve is an ap{mratus quite competent to produce 
all the cliaracteristics of the first sound and to demon- 
strate it acoustically. 

The tendinous stiings, stretched across the cavity of I 
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Ine ventricle and rendered tenae by muscular contrac- 
tion, ai-e the very tyi)e of a sound-producing instru- 
ment. The mailing of blood among these coids mxist 
cause vibration, which, Ixjing multipUed and repro- 
duced in the tense mitral valve, are readily passed into 
the air and heard without the chest wall. It seems 
strange that auscultatora should generally have over- 
looked the chordas tendinEe as the main instrument in 
the production of the fii-st sound. We might as well 
attempt to account for the sound of the viohn without 
the strings as for the fii-st sound without the chordae 
tendinEe. 

Let us return to the study of the beautiful mechan- 
ism of the first sound, and suppose the ventricle has 
been filled in the natural way — the relaxed muscular 
tissue of the heart has aUowetl the blood, welling up to 
the auricle, to flow freely into the ventricle through the 
open auriculo-ventricular opening, till it has floated 
the mitral valve up to its position, closing, but without 
force, the- am'iculo -ventricular opening, the heart re- 
maining passive, being dilated by the flow of blood 
only. But in due com-se, the auricle also becoming 
filled is stimulated tocontraot, which it docs, and sends 
a wave of impulsion into the ab'eady fiUed ventricle, 
which, on the piinciple of the hydi'ostatic press, pro- 
duces equal pressure on every part of the ventricular 
wall, which the ventricle acknowledging as its proper 
stimulus, immediately contracts, instantly closing the 
mitral valve, making tense the chordae tendinge, and 
sending the blood in its arteiial course. The motion 
of conti-action passes fi-om the auricle downwards, and 
nms along the ventricular wall, and through the col- 
umn£e camse, exactly adjusting the tension of tlie 
chordae tending, so that the miti-al valve is kejit in 
pcrfoct coaptation, i-esisting the mighty force of the 
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contracting heart, not one drop of blood being regur- 
gitated, but all is hurled onward in its course. The 
resilient aoita sends hack the column of blood against 
the semilunar valve, closing it with a shock, and the 
heart, exhausted, as it wei-e, by the tremendous effort, 
lies relaxed and resting, waiting to perform the next 
beat in the same way. 

Now, let us consider the character of the sound 
caused by the heart's contimition. It commences in a 
low moan, rising in pitch, and approaching the ear as 
it progi-esses, and ends with the impulse beat. 

The acoustic laws concerned m this sound ajB in 
beautiful harmony with the mechanism. At the com- 
mencement of the sound the ventricle is full of blood, 
and the contraction makes tense, valve, chorda) ten- 
dina^, colnmnEe camae, and veutiicular walls; the rush- 
ing blood has not yet attained its maximum veloc- 
ity, and the upper chordse, which are the more tense, 
vibi-ate with the motion of the blood slowly, and the 
valve reproduces and multiplies the vibrations, and the 
low drum-like note is the result. But as the tension of 
the chorda; increases emptying the ventricle, the sound 
agrees with the facts and the acoustic conditions, and 
becomes louder, nearer, and raised in pitch to the end. 

No other theory but this accounts for the character 
and quality of the first sound, that harmonious note of 
nature, the song of health. 

In our study of cardiac murmurs we will have fre- 
quent occasion to make reference to the "chorda ten- 
dime and mitral valve theory" of the first sound, 
which is baseil on acoustic law, and which is as perfect 
a demonstration as we can have or expect to have, 

THE UU!«-\N CHEST AS AN ACOUSTIC INSTRUMEPJT. 

The himian chest is an admirable instrument for 
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multiplying and reproducing sound. It is in the fomi* 
of a tiTincated cone. Behind, the spinal column and 
the firm aiiiculation of the ribs make a basic sounding- 
board. In front, the sternum attached by flexible car- 
tilages to the ribs, allowing of considerable motion, acts 
as a counter-soiuiding-board, which nmy be brought 
nearer or removed further, and adjusted to the exact 
position for producing just the amount or vohmie of 
sound required. Below, where expan.sion may be most 
required, we find its capacity greatest, while above, 
where form alone is necessary, it is almost immovable. 
Then, the diaphragm closingthe lower part of thechest 
has great latitude of motion, and can inci-ease or dimin- 
ish the sound capacity of the chest at will. It is thin 
and tendinous, and may be fixed in tension high up in 
the chest, or low down, just as may be reqiured for the 
purpose of fonniug, increasing, or diminishing sound. 
Man has not invented and may not construct a musi- 
cal instrument of such varied applicability and such 
marvellous power. Ventriloquism is but the ingenious 
use of this power, for all its remarkable sound decep- 
tions depend upon the educated diaphragm, modifying 
the quaUty of the soimd of the voice. Song and speech 
depend on the perfection of the human chest as an 
acoustic instrument for their power to enchant us with 
meloily or to astonish us with tlie forcible expression 
of thought. The viohn, the most perfect of human 
instruments, is fonned on the model of the human 
chest — it has its two soimding-boai-ds, one at the back 
and one in front, and it has sides and ribs. Yet it has 
no flexible cartilages or ribs; the anterior sounding- 
board cannot be brought nearer or removed further, 
and it has no self-adjusting diaphragm; and we may 
weU deem it beyond the power of man to construct an 
instrument of equal capacity with the human chest out 
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b£ unsentient mateiials. The violin is but the anal- 
ogy of the human chest. The vibrations of the vocal 
cords, or the strings of the violin, are i-eproduced and 
multiplied indefinitely in the somid chamber of the 
htunaa chest or the viohn ; they would have no volume, 
no reverberation, no timbre, removed from the acoas- 
tic instrument. Let the string be attached to a non- 
sonorous body and it will vibrate as well, and the pitch 
will be according to the rapidity of the vibrations, but 
the sound will have no quahty above that of a child's 
toy. The volume and quahty of soimd do not depend 
upon the vibrations of the string, but upou the repro- 
ducing and multiplying instrument to which it is at- 
ta<;hed. Let the instrument be ever so little injured in 
its acoustic conditions, the iteration in the volume and 
quality of sound will measure the injury. Place a 
non-vibrating body upon the violin, or pour sand or 
shot or water into it. and its power of reproducing and 
multiplying sound will be notably impaired, and the 
same is true of the human chest. 

The lungs are constantly fiUed with air, dilating every 
air sac, which by active resistance and foi-cible conti*ac- 
tion compresses the residual air, increasing its sonorous 
capacity; whilst the convective air-tulies convey the 
soimds, like speaking-tubes, in every direction. This 
completes the iwjrfection of the human chest as a musi- 
cal or acoustical instrument. 

Emphysema, or consolidation of the Imig from any 
cause, or an enlai^od heart, or an aneurism, or a txmior, 
or pleural eflEusion, may iinpair the acoustic qualities 
of thechest; and consequently the study of this subject 
is one of great impoi-tance to the auscultator. and this 
is especially true in regard to cai-diac murmui-s. 

In rapid rhythm of the heart's action a mmmur may 
appear but feeble to the unpractised ear, and when the 
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heart becomes irregulai- and tumultous, it may become 
difficult even for tlie expt-rt to fead its entire signifi- 
cance, but should pneumonia with consolidation or 
pleural effusion occur, all tlie murmm'si would be en- 
feebled or disappear altogether. I have known a loud 
double murmur denoting obstruction at the aortic ori- 
fice and incapacity of the aortic valve, to disapiJear to 
the attendant physician and to so diminish in intensity 
during an attack of pneumonia as to be scarcely heard 
by an expert, and, remembering this acoustic fact, 
above 8tate<l, I passed my ear to the back pai-t of the 
chest, and found to be true, what I suspected, that con- 
sohdation had taken place. In this case the pulse, 
usxially about fifty in a minute, was not increased 
above eiglity, and was not diminished in force. 

Pneumonia and pleuritis am not unfrequent compli- 
cations of cardiac disease, and a cardiac murmur sud- 
denly dinxiuishing in intensity, or disappearing alto- 
gether, may direct attention to a pathological fact, and 
assist in making out a coi-rect diagnosis. 

The philosopy of this novel and uiteresting acoustic 
physical sign may be demonstrated by placing a watch 
or a small music-box within a sound chamber, as of a 
violJu or violoncello, taking care that it shall not touch 
the waUsof the chamber in any way which might con- 
vey direct vibrations, and then to listen with the ear 
or a stethoscope against the outside of the chamber. 
Notice the clearness and distinctness with which even 
the lower notes can be heard, and then, while still lis- 
tening, let an assistant pour water or sand hito the 
chamber, and then to notice again the gradually dimin- 
ishing of the intensity of Bounds until they grow very 
feeble, to disappear entirely, e.-*pecially the lower notes. 

Witli this brief consideration of these two prelimin- 
ary subjects, some knowledge of wliich I deem abso- 
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lutely essential to a proper understanding of the dis- 
eased heart sounds, we may turn our attention to 

CARDIAC MURMTJRS. 

Cakdiac murmurs may be divided into those which 
are signs of functional distiu-bance and those wliich 
denote structural disease of the heart. 

Functional murmura may be divided into three kinds, 
those depending upon anemia, those depending upoQ 
plethora, and those depending uiron disease in some 
other organ acting through symjiathy. 

The auiemic munnur is genei'ally easy of diagnosis. 
The marked ancemic condition will direct the attention 
from the first. The murmur is loud and diffused, 
heard over the base of the heart, and is carried thence 
in every direction over the chest. It is increased by 
slight exertion, and has no point of particular inten- 
sity, except at the apex beat, which distinguishes it 
from a structural murram". It is very noisy, and may 
mislead the inexperienced. 

The plethoric murmur may be heard where there la a 
full habit with an excitable condition of the nervous 
system. It is most frequently heard in pi-egnancy, 
and may, sometimes, assist in makuig a diagnosis of 
that condition. The mm-mur is heard over the base of 
the heart, as are all functional mm-mure, hut is not 
loud like the ancemic murmur, neither is it lieard over 
distant parts of the chest; it is heard alone in the 
region of the heart, and has a low, muffled cliaracter. 

A sympathetic functional miurmm' has its cause hi 
disease of some other organ, as the brain, stomach, or 
uterus, and is not necessarily accompanied with either 
anaemia or plethora, and is caused wholly by an excited 
state of the nei-vous system. Direct conduction of 
sound by adherent pericai'dial sac to lung and agam to 
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P chest wall or niediaHtinum is a fiequent cause of false 

diagnosis of caixliac disease. 

All functional murmurs are somewhat intermittent, 

I and always pass away mth the removal of the cause. 

They all have their site ■within the ventricle, an are 

I owing, mainly, to irregular contraction of the columme 

' caiTiae, the mueculi papillares and the ventricular wall, 

I bringing the chordae tendinae into irregular tension, 

I and causing discord in the natural first sound. 

The varying conditions of the blood account for the 
differences in the character of the three varieties of 
functional murmurs. In anreniia the blood-vessels ai-e 
not distended, the genei-al acoustic qualities of the 
chest are increased, and the blood rushes along, carrying 
' the murmur far into the blood-vessels, from which son- 
I orous vibrations are passwl into every part of the chest 
1 ■wall. In plethoric murmur the acoustic conditions are 
decreased, and the murmur is carried but a short dis- 
tance from the heart ; and in functional murmurs from 
I extrinsic disease, the conditions of the chest remaining 
I natural, the murmur will not lie so loud, nor will it 
be carried eo far as in anaemia, and yet it will be fur- 
ther than in plethora. 

There are some functional murmurs that deserve 
particular attention. One is the systolic mmTnur 
heai'd in inflanunator}' rheumatism. It nmy cause 
needless alarm to those not fully apprehending its 
meaning, yet it is a warning to the intelligent physi- 
cian that win direct his watchful attention to the heart. 
It is an inti-a-ventricular murmur, and we are enabled 
by the rules we ha.ve laid down to diagnosticate it dif- 
ferentially from an organic murmur. It is of harsh 
character, heard over the base of the heart, but not 
witli maximum inten.sity at the apex beat, nor is it 
heard with particular emphasis at the £iortic orihce, or 
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at the place where the aorta emei-ges beneath the ster- 
num, nor under the clavicle. It is heard in the direc- 
tion of the current of bloo<l, but the sound is of a dif- 
fused character like other functional murmurs. Its 
character sometimes runs quickly into one denoting 
deposits of lymph upon the valves. If the murmur 
becomes suddenly distinct over the aortic valve, and is 
heard emphatically at, or near, the cartilage of the 
fom-th rib of the right side and under the right clavi- 
cle, and on either side of the spine from the third to 
the sixth vertebrae heliind, we know deposit has taken 
place at the aortic orifice; or if the raurmur assumes 
maximum intensity at the apex beat and is of rasping 
character, we know that there has been deposit upon 
the mitral valve. This murmur has given rise to the 
opinion that acute articulai- rheumatism always pro- 
duces some damage to the heart, wliich is not quite 
correct, for tlie nim'niur f i-equently subsides and passes 
away with the riieumatism, proving that it was only a 
functional murmui". It affords a valuable index to the 
treatment best calculated to prevent damage to the 
heart. Its cause is probably due to spasmodic con- 
traction of the muscles of the heai-t from nervous 
excitability of the endocai'dium, due to the irritating 
quahty of the blood.* 

Adhesions of the lungs to the chest waJl, to the 
mediastinum, and more especially to the pericardial 
pleura, as well as pericai-dial adhesions to the heart, 
also produce murmure, and the murmurs continue as 
long as the adhesions may influence the symmetrical 
contraction of the ventricular wall. These murmurs 
are apt to mislead the pi-actitioner into making a false 



■ There may olao have oworred a removable deposit upon the 
mitral valve, which disappears with the inflaininatioD. 
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diagnosis, but they have no important sigiiilicaiice, for 
when the adhesions lengthen sufficiently the mumiurs 
will disappear. 

There is also a functional murmur, associated with 
chorea, which has been considered as the result of car- 
diac disease. Cardiac disease may be comjilicated with 
chorea, which is exceptional; the murmur of chorea 
is ephemeral, hke all functional murmiuT^, and disap- 
pears ^ith the cause. Tliere is a jTeculiaiity about 
the murmiu" of chorea that has given rise to the 
belief with some that it is caused by initial regm-- 
gitation, because tliis murmur is emphasized at the 
apex beat. In the proper place we will endeavor to 
show that the apex-beat niurniur is never a sign of 
mitral regui'gitatiou. But it is a sign, if that were 
necessary in this disease, of imusual and violently ir- 
r^ular contraction of muscular tissue of the heart, that 
the chordas tendinaa are so irregtdaily and so forcibly 
brought into tension that the vibmting mmmur is con- 
veyed in the muscular tissue of tlie lieart to the chest 
wall, and of coiirse will be emphasized at the ai>ex beat. 
Regui'gitation through the miti-al valve never takes 
place except fi-om insufficiency. 

CARDIAC MITRMUHS — OHOANIC. 

The left side, or the left heai-t. being mostly in front 
and near the chest-wall and accessible to the ear, will 
be considered when we speak of cardiac murmurs. 
This is eminently pi-oper, as the left heart perfoniis the 
important office of impelling the blood into the system, 
has much greater muscular development, and is mucii 
more liable to organic disease than the I'ight Iieai-t, and 
as they act in peifect synchrouism in health, wliat is 
said of the left will be true of the right, with such ex- 
ceptions as will ho noted subsequently. The left heart. 
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at the pUice where the aorta etnei^es beneatli the ster- 
num, nor mider the clavich*. It is heard in the di«sc- 
tion of the current of blootl, Imt the sound is of a dif- 
fused character like otlier functional murmurs. Ita 
character sometimes runs quickly inffl one denoting 
deposits of lymph upon the valves. If the murmur 
becomes suddenly tlistinct over the aortic valve, and is 
heard emphatically at, or ueai', the cartilage of the 
fourth rib of the right side and under the right davi- 
cle, and on either side of the spine from the third to 
the sixth vei-tebraa behind, we know deposit has taken 
place at the aort-ic orilice; or if the murmur assumes 
maximum intensity at the apex beat and is of rasping 
character, we know that there has been deposit upon 
the nritral valve. This munnur has given rise to tha 
opinion that acute articular rheumatism always pro- 
duces some damage to the heart, which is not quite 
correct, for the mm-mur frequently subsides and passes 
away with the rheumatism, proving that it was only a 
functional murmur. It affords a valuable index to the 
treatment best calculated to prevent damage to the 
heart. Its cause is i)robably due to spasmodic con- 
traction of the muscles of the heai-t from nervous 
escitabibty of the endocardium, due to the irritating 
quality of the blood.* 

Adhesions of the lungs to the chest wall, to the 
mediastinum, and more especially to the pericardial 
pleura, as well as pencanhal adhesions to the heart, 
also produce muriuui-s, and the niminiu^ continue as 
long as tlie adhesions may influence the symmetrical 
contraction of the ventricular wall. These murmurB 
are apt to mislead the practitioner into making a fi 

•Tliere iiiny also linve c*i!i' ovabic depoeit ' 

mitral vulvii, wliicti disnp(j Isflnmiuiitioo 
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like the right, has an auricle and a ventricle, two valves, 
the aortic semilunar and the mitral auriculo- ventricular 
valve, and each valve may have two murmui-s, the dual 
character of the heart always being maintained. The 
aortic valve may have two murmui's, the aortic ob- 
structive systolic and the aortic regurgitant diastolic. 

The aortic systolic obstructive murmur is caused by 
some impediment to the flow of blood at the aortic 
orifice, which may be deposits of lymph, or warts, or 
escrescences, or it may be what is called ossification — 
calcareous deposits at the aortic orifice or in the cur- 
tains of the valve. It must he something that will 
throw the current of blood into unusual vibration, and 
must agree acoustically with the physical facts. The 
murmur, fi-om the manner of its formation, must 
have certain definite chai-acteristics that will distin- 
guish it from other murmurs; it must agi-ee ■with the 
mechanism of its cause. We must insist upon thia 
fundamental tmth in regard to all the murmui-s of the 
heart; the character of the murmm- is an indication of 
the cause. In health the blood Hows through the aor- 
tic orifice without mumiiu', the sounds of the heart are 
heard, if the ear be placed over the aortic valve, hut 
nothing else. But let a deposit of lymph take place 
upon the valve, and notice of the fact will immediately 
be given by the nuuniur. What will be the character 
of that murmur 'i This we are able to demonstrate: 
fluid forced through a tube of equal calibi-e will cause 
no murmur, but if obstruction at a cei-tain point be 
caused by pressure upon the tube, or otherwise, a 
miuTiiur will be the immediate result. The character 
and quaUty of this murmur must be, from the identity 
of the cause, the same as is heard when there is ob- 
struction at the aortic orifice; it will bt^ a fluid friction 
sound, anfl have a ruslung character. When hyper- 
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trophy has taken place, the mumiur vn\\ be altererd 
or disguised by a vocal element of sound, which will 
be more particularly described when we come to speak 
of the mitral uoii-regm-gitant murmur. The normal 
character of this muiniur is only lieard for a short 
time, for as soon as hyjxjrtrophy of the ventricle takes 
place as a result of the obstruction, the murmur heaixi 
will be of a composite character, for the mitral non- 
regiu-gitant miu-nmr will be a part of the sound. It is 
well to keep this distinction before the mind, for the 
importance of the damage done is not measured by 
the noisy element of the intra-ventricular murmur, 
but rather by the chai-acter of the nmrinur formed at 
the aortic orifice. If the obstruction be but Uttle, the 
murmur will be sliort in duration, not of high pitch, 
and will be heard at the same moment with the first 
sound, and will bo of the character of fluid friction. 
If the obstmctiou be considerable, the murmiu- will 
bo pi-olonged and of higher pitch, and will be more 
ea^y recognized by its dissimilarity from the natural 
first sound, especially wheu discord has been intro- 
duced by bypertmphy or by diseased mitral valve. 
This murmiu" may be heard best at certain points 
where the column of blood approaches the chest- wall. 
"Where the aorta emerges from under the sternum 
on the right side, near or above the cartilage of the 
foxuih rib, will be one of these points; under the cla- 
vicle will be another; and posteriorly on either side of 
the spine from the tliird to the fifth vertebra, and on 
the right side running down the scapula to its lower 
angle are diagnostic points where we may search for 
this murrnur when we have reason to fear the cause is 
estabhshed. It is rai-ely heai-d uncomplicated with 
other murmurs: hut by exrorience the ear learns to 
14 
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diecrimiiiate and to judge of the amount of obstruc- 
tion and the probable damage. The mumnuB are 
heard in the chest wall whenever the column of vibrat- 
mg blood comes near enough to the chest wall to pass 
its sonorous vibrations into it, I 



AOKTIC REOUEQITANT MTTRMUK. 

The aortic diastolic regurgitant murmur is the sec- 
ond mui'inur heai-d in connection with the aortic 
valve. It is heard dming the long period of silence, 
and with or immediately after the closure of the semi- 
lunar valve, and is caused by its insufficiency. As the 
result of disease or by violence, an opening is fornied 
in the valve which allows a stream of blood to bo | 
thrown Imck into the ventricle. Tliis murmur is un- 
complicated, for the intra- ventricular murmvn-s are not | 
heai-d dming the diastole. It has only one quality, 
that of blood friction, and will be lofig or short, of I 
raised or comparatively low pitch, according to the I 
size or shape of the orifice allowing the regurgitation. / 

This sound may be accurately represented by fore- j 
ing fluid through a syriuge, and by altering the aper- 
ture of the nozzle imitate the characteristics of the J 
aortic regurgitant mmmiu-. 

This murmur may be heard, and is most generally I 
heard, about half an inch to an inch from the aortic f 
valve, in a direction toward the apex lieat. Some- 
times it is heai-d as far as to tlie apex beat, and some- | 
times it is only heai-d through the sternum, and some I 
distance from the aortic orifice. 

The leasous for these variations dei>end upon the 1 
direction given to the stream of regurgitate*! blood and I 
the proximity of the heart to the chest wall. 

This nuirmur generally ajipears in the order of suc- 
cession. If, during an attack of rheumatism, a deposifcil 
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of lymph occurs on the aortic valve, the murmur 
giving notice of the fact will be the obstructive mur- 
mm-; the regurgitant murmur will not be heai-d at 
first, nor till some time after the plastic deposit follow- 
ing the law governing these deposits commences to 
contract, and then when the curtains of the valve can 
no more be brought into coaptation, regurgitation will 
ensue, and the diastolic murmur will be the sign. Or 
the cause may be wai-ts or vegetations, or the deposit 
of calcareous matter, or it may l>e the result of vio- 
lence, in which case it would not be prticeded by the ob- 
structive murmur. Tliis murmur is sometimes difficult 
to hear. The gentle i-ush of blood, when the lieart's 
action is irreguliU' and tumultuous, requires an acute 
ear to catch the souud. Fi'equently the altered second 
eoimd gives warning that insufficiency of the valve is 
about to take jilaco. This alteration wiU be, that 
while the second sound is more forcible than natural, 
it begins to lose in clearness, and has a muffled char- 
acter. 

THE MTTRAL VALVE. 

The murmurs connected with the mitral valve are 
two;_the mitral regurgittmt and the mitral non-regur- 
gitant or the intra- ventricular. They are both systolic 
murmurs. One has its diagnostic seat in the posterior 
chest wall, and the other in the anterior. 



THE MITHAL REGURGITANT SYSTOUC MURMUR. 

In studying tliis murmur we must first endeavor 
clearly to nndei-stand the cause; fur the mu-mm* 
when it is heai-d, to be truthfully explained, must 
agree not only with the physical conditions of the 
cause, but with acoustic law. The cause is simply in- 
sufficiency of the mitral valve. From disease or from 
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violence, or congenital raalfoiTnation, an ojjening has ' 
been made or left in the valve, and when contraction 
of the ventricle takes place, and the valve is made 
tense by the forcing of the blood and the restraint ot i 
the chordEB tendina;, a stream of blood will he vio- ( 
lently rushed through the ojiening. This will cause a | 
munnur the character of which will be determined by J 
the size and form of the aperture. 

It will be a blood friction murmur complicated with 
sonorous vibrations of the cbordaj tendinas of the J 
mitral valve, and will be heard during the systole in I 
the posterior cliest wall. 

Eegurgitation through the mitral valve may be from ( 
congenital malformation, but it generally takes place i 
after the valve has been damaged by disease. 

The valve may be ruptui-ed by violence, but this is a 
very unusual accident. Or, dilatation of the auriculo- 
ventricular orifice from degeneration of muscle may 
incaijacitate the valve, but as a rule the mm-mur ap- J 
pears some time after a deposit of Ijmiph has taken I 
place, or fi-om calcareous deposits. 

The character of the munmu* is evidence of the con- 
dition of the valve. 

K tlie mumiur be harsh and rasping as well aa hav- 
ing the blood-friction, rushing character, we are safe i 
in judging that the valve has lost its acoustic quality I 
of reproducing sound; that it is damaged by hardened f 
deposits of lymph or by calcareous deposits. But the | 
fact should lie severely questioned before it is admitted, 
for it is certain that inter-pleural adhesions attached to !] 
the pericardial sac restraining the heart's movement j 
may give rise to a systolic .mumiur hcai-d at the apex I 
beat or in front, aU but indistinguishable fi-om that of ] 
a danuiged but non-regurgitant mitral valve. 

Tlie munnur heard in front at the apex beat, may \ 
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give notice of these deposits upon the mitral valve and 
of their character. This harsh, rasping murmur is 
called the mitral regurgitant murmur by writera gene- 
rally; but it is never a sign of regm^tation, but of 
deposits upon the valve, and its presence will give 
notice that regurgitation may taJte place, if it have not 
already. 

Where shall we seek for the true regurgitant mur- 
mur? In the first place we must ascei-tain the direc- 
tion of the regurgitated sfi-eain, for the sound vibi-a- 
tions ai-e carried along with it and proceed in the 
direction in which it is sent. 

If the stream strikes upon a substance capable 
of transmitting vibrations, they may be heard in 
the chest wall. If we suspect insufficiency of the 
mitral valve, it will become a certainty beyond cavil, 
if we hear a blood-friction souaid between the seventh 
and eighth vertebne close to their spines. It satisfies 
the ear that the cause is found, for it rushes into the 
ear, as it were, and has the same character as the aor- 
tic-regurgitant murmur, modified by the mitial valve; 
yet its characteristics will be recognized even in the 
presence of other murmurs. 

Its maximum intensity is only heard between the 
seventh and eighth vertebra?, and there the character 
of the sound is diagnostic. It must not be conf oimded 
with the mitral non-regui^itant munnur which may 
sometimes he heard at the lower angle of the scapula, 
where also the aortic regurgitant is occasionally heaixJ, 
The raumiur may be heard from the lower border of 
the fifth to the upper border of the eighth vertebrae, 
but the characteristic murmur which renders the diag- 
nosis certain is only heard between the seventh and 
eighth vertebra?; and unless heai-d here distinctly, re- 
gui^tation wiU not be pioveu, notwithstanding the 
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presence of other physical signs and rational Byrap- 
toms, which are given by wiiters as signs of mitral 
regurgitation. 

The anatomical reasons why the diagnostic regurgi- 
tant mumiui- should be heard between the seventh 
and eighth vertebrte are, to my mind, convincing. 

When Dr. H. M. Sprague, U. S. A., was a member 
of the Examining Boai-d in this city, in lSti4 and '65, I 
requested him to demonstrate upon the cadaver the 
anatomical relations of the mitral valve and the left 
auricle with the organs between the auricle and the 
vertebra?, which he did a number of times, and gave 
me the following explanation: 

" Tlie left auriculo-ventricular ojiening lies over the 
seventh inter- vertebral space, the left aimcle lying over 
the seventh vertebr*, having the resophagus on the 
left and the aorta on the right, in immediate relation 
behind. The wsophagus overlaps the aorta somewhat 
in this region." 

This is sufficient anatomical proof. The mitral 
valve lies over the seventh mter vertebi-al caiii- 
lage, and a reguj'gitant stream of blood woidd be j 
thrown dii-ectly toward this caitilage, and the sound | 
vibrations would be continued tlu-ough the oesopha- 
gus, aorta, and cartilage to the ear. The mitral valve 
is near enough to allow vibrations to pass into the 
seventh veiiebnc during regurgitation, and also the 
amide lying upon it woidd pass vibrations into it. 
The pulmonary vein passing up over the sixth verte- 
brae would pass vibrations through it to its upper bor- 
der. 

All this will agree with Di-. Cammann's descrip- 
tion, that the niumiur may be heard from the lower i 
border of the fifth to the upper border of the a^hth, J 
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mazimuiu intensity and chai-ac:teristic quality 
between the seventh and eighth only. 

Bellingham and others describe the murmur heard 
in front as diagnostic of mitral regui^tation, and suc- 
ceeding writers and lecturei-s have taught the same 
• doctrine till it has come to be the settled view of the 
profession. Yet I may ran the risk of being called 
a " setter- forth of new doctrines," by attempting to 
prove Dr. Cammann's opinion to be correct and the 
generally received opinion to be in error. 

In the British and Foreign Medico-Chinirgical Re- 
view of July, ISfil, there is an ai-ticle by J. S. Bristowe, 
M.D., Lond., F.R.C.P., Physician to St. Thomas's 
Hospital, on mitral regurgitation arising independently 
of organic disease of the valve. 

Dr. Bristowe says that he had conducted the post- 
mortem examinations of medical cases at St. Thomas's 
Hospital for more than ten years. He says, "It by 
no means infrequently fell to my lot to inspect cases 
of reputed mitral disease, in which all the secondary 
effects of that lesion— pulmonary apoplexy, anasaix:a, 
nutmeg liver — were indisputably present, but in which 
the heart was found to present but little departm^ 
from the healthy state, and in which all the valvidar 
structures appeared to be perfectly soimd and com{)e- 
tent. I have felt convinced, for some years past, that 
these cases were neither exceptional norrare." Again 
he says, before detaiUng his six cases, " My fli-st object 
will be to pi-ove the fact of regurgitation through the 
left auriculo-ventiicular orifice in certain cases in 
which the miti-al valve is found to exhibit a perfectly 
healthy appearance, and to establish the frequency 
of its occurrence, by detailir^ such well-marked ex- 
amples of the phenomenon in question as have oc- 
cxurecl in the hospital dm-ing the fom- years above 
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Specified." Dr. Bristow^e's cases are related with mi- 
nuteness, and give not only the signs observed during 
life, but also the post-moi-tem appearances. 

After detailing his cases he says, " I have remarked . 
that it may be regarded as an axiom, tliat the exist- ] 
ence of a systolic murmui- at the apex beat of the 1 
heart is a sure indication of incompetence of one or ] 
other of the am-iculo-ventricutar valves, and that so J 
rarely is this i)henoraenon manifested in connection, 1 
with the light side of the organ, that it might almost, 
for practical piuposes, be accepted as the proof of 
mitral inconiiKjtence alone. This statement merely 
expresses the current doctrine of the day, a doctrine 
which no one will call in question, and one, indeed, 
which cannot be controverted without entirely upset- 
ting the present well-estabUshed principles of cardiac 
pathology." 

Dr. Bristowe states fairly the prevalent doctrines of 
the day, and yet his cases prove, if they prove any- 
thing, that that doctrine is an error; and that the 
apex -beat mm-mur is not a sign of mitral regurgita- 
tion. 

The frequent exceptions which Dr. Bristowe men- 
tions, where the apex-beat murmur failed to be a sign 
of diseased mitral valve, agrees ■vWth the experience 
of others, and completely invalidates its diagnostic 
value. 

An apex-beat murmur is frequently but not always 
associatetl with regurgitation, aud the regurgitation 
may take place with no murmur heard in front, and 
the ajjex-beat mmmur is frequently pi-esent when 
there is no incompeteucy, and sometimes when there 
is no disease even of the valve. It would be interest- 
ing to know if in any of Dr. Bristowe's cases the re- 
gurgitant murmur could have been heard behind in it^ . 
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proper place. In one of the cases detailed it is possi- 
ble that the dilatation of the aurioulo-ventricular ori- 
fice was sufficient to allow regui'gitation; but it seems 
to me there could not have been in the five others. 
As laid down in books and taught didactically, there 
are a great many more cases of mitral regurgitation 
than aortic regurgitation, but the sign depended upon 
is fallacious. When we come to sci-utinize these cases 
and apply the proper test we find thera diminish to a 
small number, much less than the average ntmiber of 
aortic regurgitations. The average number of regur- 
gitations through the tricuspid valve is still less. 

Dr. Biistowe also refers to Mr. Wilkinson King's well- 
known paper, " On the Safety- Valve Function in the 
Right Ventricle of the Heart." He there attributes the 
regui^tation which, as a normal process, takes place 
occasionally through the tricuspid aperture, to tempo- 
rary over-distension of the thin and yielding ventricu- 
lar walls, and consequent displacement and insuffi- 
cient length of the musculi papillares and chordaa ten- 
dinse. 

Dr. Bristowe, then, accepting Mr. King's theory as 
satiRfactoiy in regard to the tricuspid valve, reasons 
that in dilatation of the left ventricle it would be assi- 
milated in character to the right, and tlien the regur- 
gitation might take place through the mitral valve 
But is it ever true with either the tricuspid or mitral 
valve that regm^itation takes place as a safety-valve 
function! I sliaU be slow to beheve it. Are these 
not theories which are made necessaiy to explain the 
inconsistency of the apex-l)eat murmur as a sign of 
regurgitation t It seems to me Dr. Biistowe 's article 
proves the necessity of reviewing "the cuiTent doc- 
trine of the day " that the a()ex-beat nmrmur is a sign 
of regurgitation through either the tricuspid or mitral 
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valves; and I present Dr. Canimjiim's sign of a char- 
acteristic nmrmur heard between the seventh and 
eighth vertebrae as the only sign that really proves 
mitral regui^tation. This sign is infallible when 
clearly made out. It is possible that regurgitation 
may take place, and this sign be unlieard; but if so, 
the fact is exceptional. I have never known a case. 

The frequency of regm^tation through the diflFerent 
valves is the reverse of what has usually been taught. 
The possibility or probability of sudden death is a sub ■ 
ject of alarming interest to the patient or to his friends. 
And for that reason aortic regurgitation has been 
looked upon as a fearful omen. Yet it is within the 
experience of eveiy physician who has seen much 
practice, that incapacity of the aortic valve is not in- 
compatible with a long life. If we reject the apex- 
beat murmm', and confine our diagnosis of mitral re- 
gurgitation to Dr. Camniann's sign of a characteristic 
miu-mur between the seventh and eighth vertebra, 
agreeing with mitiul insufficiency as shown by post- 
mortem examinations, the relative frequency of these 
regurgitations will he changed, and the aortic regurgi- 
tation ^viU be first in the order of frequency, the mitral 
next, and probably the tricuspid last of aU. I say 
probably, for I caimot point you to any certain, inva^ 
riable sign of tricuspid regui-gitation. Perhaps this 
alarming sign lias been wisely hidden from us. 

The following statement is prolably correct. Inca- 
pacity of the aortic valve is of the greatest frequency, 
next of the niititil, thii'd of the tricuspid, and of the 
jjulmouaiy semilmiar valves least of all, if at all. I 
do not know of a single well-authenticated case of in- 
sufliuiency of the pulnionaiy valve existing for any 
length of time during life. 

The ori^u of the manifestations of ftetal life are first 
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Seed in structural formation of the right auricle, and 
there also is noticed the last act of expiring fiinctional 
life. It seems pi-oper, then, that we should locate the 
point of greatest danger of sudden death in the right 
auricle, and that serious damage done to the tricuspid 
valve, involving its integtity, should be attended 
with great danger. The auriculo-ventriculo-septum of 
each side is probahly the most sensitive part of the 
heart to inorbid influences. Myocarditis, or other 
cause of softening of the heart muscles, may give rise 
to sudden death without valvular disease. With our 
present knowledge, it seems marvellous that the heart 
should go for so long a time under disability, and then, 
without any new condition being set up, suddenly to 
sulk and stop; and yet it is no more surprising than 
that it ever began to beat, or that it continues for 
years when once begun. 

The danger of the heai-t's suddenly, stopping is prob- 
ably greater when there is extensive disease invading 
both hearts. But if influences received through the 
great oi^anic nerve hurry the heart's action, while 
influences received through the pnenmogastric alow it, 
the sudden stopping may be but a freak of nerve in- 
fluence. 

THE MTTBAI, NOK-REGUKGrTANT. 

Those who have followed us in our study of the 
mechanism of the fu-st soiuid will readily compre- 
hend what we have to say on this subject, in a few 
words. We have described the first sound as being 
the result of blood rushing through and among the 
tense coi-da; tendinaa of a contracting heart and 
of com-se thi-owing them into sonorous vibrations, 
which being reproduced in the tense mitral valve 
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cause a sound of a certain character. This sound is 
caused by a natural musical instrument, the heart, and 
like a perfect artificial musical instrument, discord is 
proof of derangement either f mictional or oi^anic. I 
sliall include in my dest-ription of the mitral non- 
regurgitant murmurs, all the murmurs having a cause 
in the mitral valve or choi-dje tendinse, whether func- 
tional or organic, whether o\ving to iiregular contrac- 
tion of the walls of the heart or columme camse, as 
in functional mm-miu^ which disappear when the 
nervous system retiims to a state of quiet health, or to 
organic change in the form of the heart or its muscular 
attachments, or to damage done by deposits on the 
mitral valve or the chordee tendinse. The rauimur is 
always loud and noisy, and has infini te variety. It 
may be of no alarming import, or it may be an indica- 
tion of serious damage done to the mitral valve. It ' 
may be a soft, blowing soimd, diffused all over the 
chest, and yet seeming to follow the course of the 
blood-stream sent from the heart, or it may be louder, 
of a bellows character, heard viith greatest Intensity 
over the base of the heart, and extending but little into 
tlie column of flowing blood, and then it tells of hy- 
pertropliied ventricular walls. And if a murmur is 
heard in addition to this at the apex beat, loud and 
harsh, of varied pitch, rasping, sawing, blubbering, 
flapping, it is a sign that with the hypertrophy there 
is extensive damage done to the mitral valve. This 
mmmur has its seat over the base of the heart, and at 
the apex beat, and may run round under the axilla and 
appear at the lower angle of the scapula behind, on 
the loft side, or it may pass from the apex beat toward 
the sternum, just as the sound may be sent into the 
rib by the motion of the heart as it strikes the chest- 
wall. It adds something to the chai-acter of the aor- 
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tic obstructive murmur and to the mitral regui^tant, 
as heard between tlie eeventh and eighth vertebrje be- 
hind. It attracts the attention of tlie beginner, for it 
is easily heard, and it frequently misleads the practi- 
tioner as to the gravity of the disease. It has been, in 
some of its varieties, considei-ed a diagnostic sign of 
mitral regui^tation, and some varieties of it have 
been called by eminent auscultators a "presystolic 
murmur," or an "auricular systolic murmur," or a 
"mitral direct mm-mur," 

Grisolle described what he called a presystolic mur- 
mur. Dr. Gairdner, of Edinburgh, describes the same 
murmur, and calls it an aui-iculai- systolic murmur; 
and our own eminent auscultator, Dr. Flint, calls it 
the mitral direct. 

If we allow the cause to bo as is described, the name 
auricular systohc would be most appropriate. 

It is claimed to be heard just before the ventricular 
systole has commenced, and to be caused by the con- 
traction of the auricle forcing the blood into the ven- 
tricle through a diseased and contracted auriculo-ven- 
tricular orifice, sometimes appearing like a buttonhole 
slit. The ai'gument is, the mm-mur is heard, aud the 
obstruction exists, therefore the forcible passage of 
blood thi-ougli the narrowed orifice causes the mm-raur. 
We will endeavor to prove that the murmur is not 
caused by forcible passage of blood through the nar- 
rowed orifice, and secondly to account for the murmur 
in a more satisfactoiy manner. 

The walls of the auricle are thin and its power is but 
feeble. It may be doubted that the auricle has suflS- 
cient power to force a stream of blood into the empty 
ventricle, so as to cause a murmur that would be audi- 
ble at the apex beat. And it is inci-edible, for it is 
impossible that such a murmui- could be formed when 
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the ventricle is full of blood. When we recollect that 
the murmur of regurgitation through the aortic valve 
is but feeble, and scarcely heard, notwithstanding the 
great foi-ce of the return blood by which it is made, or 
the true miti-al-regurgitant murmui' heard in its diag- 
nosta place beliind, which is not loud, yet easily ob- 
Berved, which is foi-med with all the force of the power- 
fully contracting ventricle; we cannot conceive that so 
feeble a cause, so far removed from the ear, can make 
Bo loud and harsh a murmur. Then, too, it must bo 
remembered that the amicle and its appendix are 
rather a receptacle than a motive power. The auricle 
is not a shut sack, and it has no valve to prevent i^- 
gurgitation towards the lungs; and that a bending or 
folding upon itself would not be sufficient to prevent 
the blood being sent back with damaging effect. 
Again, the nnuTiuir as heard is of considerable length 
in duration, while the time of the auricular contrac- 
tion is exceedingly short. 

Harvey, as well as other obseiTers, since describes 
the motion of the auricle in conti'action as beginning 
suddenly; a wave-Uke motion which passes immedi- 
ately downward into the ventricle, instantly closing 
the mitral valve by contraction of the ventricle and 
sending the blood into the aorta. The murmur heard 
cannot be formed by the auricular systole, for there is 
no agreement in time. 

And again, the murmur heard is entirely different 
from that of blood being rushed through an aperture, 
which would be hke the sound of fluid being forced 
thi'ough the nozzle of a syringe into water, and would 
necessarily have a gi-eat degiee of imifonnity; while 
the sound actually heai'd is infiuitely varied in quality, 
tone, and pitch. 
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And lastly, in disease of tlie niitral valve, intermis- 
sion of the ventricular systole is a frequent occurrence, 
but not so with the auriciilar; that is not intemiitted; 
and yet I have never heard, nor heard of, an auricular 
systolic murmur during a ventricular intermission. 
I have listened carefully to a heart ■with extensively 
diseased mitral valve, where the ventricular intermis- 
sion was sixteen seconds in time, and dming that in- 
termission there was silence. Are not these facts sat- 
isfactory evidence that this murmur is not caused by 
the auriculai- systole J 

How, then, is this murmur formed ? If we refer 
back to the argument of the cause of the first sound, 
it will give us the key. These munimra are mostly 
heard when the mitral valve is much diseased, of which 
they are a sign. The thickening and iiregularity of 
the mitral valve, with the irregulai-ly hy|>ertropliied 
ventricular walls and coluninie camje, are the physi- 
cal causes of the murmur. These will produce in 
contraction irreguLir tension of the choi-da; tending, 
and especially of those in the upper pai-t of the ven- 
tricle. Some of these cords may have slight ten- 
Bion or none at all and \ibrate slowly, producing a 
blubbering murmur; while others, at the same time, 
may l>e under great tension and give a hai-ah, rasp- 
ing murmur of high pitch. Some from the altei-ed 
form of the heart may be brought suddenly into 
tension with a snap as described by Dr. Ormerod, 
They are all formed at the commencement of the 
ventricular systole, as is proved by the preponder- 
ance of the mitral-valve element ui their composi- 
tion, and are only vaiieties of the uon-i'egurgitant 
murmur, having their origin in the vibrations of 
the chordae tendinas repi-oduced in the tense-mitral 
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valve, and within the time of the first sound or ven- 
tricular systole.* 

The murmurs connected with the right side of the 
heart are few, and all belong to the tricuspid valve. 
As before stated, the pulinonarv semilunar valve is not 
Uable to disease. The tricuspid is liable to the same 
damage fi-om deposits, etc., as the mitral, but much 
less frequently. Sometimes in deformity of the chest 
from angular curvature of the spine, the heart may be 
so dislocated that the right heart might be braught 
near the chest wall, when its sounds may be studied 
in the same manner as we ordinarily study those of 
the left heart.. 

A tricuspid intraventricular munnur is not remark- 
ably infrequent, but is much less frequent than the 
mitiul. It is heard, ordinarily, at the lower part of 
the sternum, or by the left side of it, over the costal 
cartilages; or it may be heai'd at the upper part of the 
stemmn, running out u;nder the left clavicle. It has 
the same chai-acter as the mitral non-regm-gitant; and 
though more distant from the ear and less sonorous, is 
evidently formed in the same way. The right ventri- 
cle is Uable to hypertrophy from pulmonary obstruc- 
tion, and this will produce the mmmur described. 
This valve may also be damaged by deposits, etc., as 
the mitral is, and the diagnosis will be in the charac- 
ter of the murmur, heard over the cartilages by the 
left side of the xiphoid cai-tilage I know of no cer- 
tain sign of tricuspid regurgitation. The right auricle 
has its natural bed in a hoUowing out, as it were, of 
the right lung in its middle part., and should there be 



• Prof. Donaldson adopts this view in a paper entitled, "Slg- 
niiicance of the PnesyHtoIia Murmurs. — F. Donaldson, H.D,, 

1874." 
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a stream of blood regurgitated through the right ami- 
culo-ventricular opening it would impinge upon the 
side of the auiicle. and the mumuu' would be lost in 
its diffusion in the lung, and would not be brought to 
the chest wall, unless by consolidated lung. I have 
never heard it, and do not know that it has ever been 
verified.* 

In a monograph on the "right side o£ the heart," 
by Thomaa Mee Daldy, M.D., late President of the 
Hunterian Society, London, there is a condition 
pointed out which Dr. Daldy calls "a distensible right 
amide." It is not accompanied with a murmur, but 
it causes the heart's sounds to be heard distinctly to 
the right of the steniimi at the upper part and out 
mider the clavicle, and thei-o is dullness under percus- 
sion to the right of the stemmn in the region of the 
auricle. This distensible condition is apt to be over- 
looked in post-mortem examination, for the auricle is 
not apparently diseased. But the fact may be demon- 
strated by filling the auricle with water, and by in- 
specting its bed in the lung, which wiE be found larger 
than usual. 

Dr. Daldy says this condition is sometimes inherited, 
and is connected with dysi>epsia. It is the cause of 
certain forms of asthma or apncea, and of frequent 
congestive head-aches, which sometimes end in in- 
sanity. 

I think I have verified the physical^ conditions de- 
scribed by Dr. Daldy in one or two instances. 

In the foregoing paper I have endeavored to be prac- 
tical, without claiming to be very original, and to give 



? heard it in consolidated right lung. 
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my own experience as corroborative of that of the late 
Dr. Cammann.* 

• On Cardiac Murmurs. By the late Dr. Cammass, New 
York City. 

[The following brief article, which haa uever before been pub- 
lished, although read before the New York Aeodemy of Medi- 
oiim, was found aiiiong Ur. Carnmanu's papers subsequent to his 
death. It h of ittiportunoe iii eonneotioit with Dr. Learning's 
paiMJr on the same subject, which is ^ven above. — Es. New 
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S SYSTOLIC 

Whbk It reatthes the apex It is with diminiehed intAnaity. 
When heard behind, it is inuiit distinct at the left of the third and 
fourth vertebra, close to their Bpiiiea, aud frequently extends 
downwaril along the spine in the course of the aurta, but' with 
diminished intensity. 

Although the heart extends niily as high aa the fifth vertebra, 
the niummr is heard atiove that poiat, because here tlie aorta 
approaches the surface. 

AORTIC KBeiTBaiTAKT DIASTOLIC. 

Intensity from valve to right of apex may or may not increase 
downward, depending on proximity of the heart to the parietes, 
position of lungs, et«- ; it may decrease downward, however, from 
emphysema, supine, recumbency, etc. ; it may, perchance, be 
loudest at the apex, but depending on the proximity of the heart 
to the parietes, position of parts, condition of mitral valve, ete. 
Generally it is not heard behind, but it map be, towards the 
hiner side of the lower angle of the scapula, in thin subjects 
especially, in the same place where is heard the mitral nun-re- 
gurgitant murmur ; this mitral non regurgitant being the mitral 
regurgitant of Bellingham and others. It is sometimes conveyed 
to the left axilla. The patiejit when recumbent may sometime* 
bear It himself. • 

MITRAL SYSTOLIC BKGrBHITANT. 

To indicate regurgitation the murmur must be heard between 
the lower border of the fifth and the upper border of the eightb 
vertebrie, at the left of the si:une, provided that the transmissioD 
of the sound be not interfered with by thickness of integuments 
or other condition of parts. Wlien not heard in this place, bat 
in the " left axilla and region of left scapula. " regurgitation Is 
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not indloated. or, in other words, It is ft Qoa-regurgitont mur- 
mor, uontrary to the t«aching of Bellinghaiii and others. If 
there bo a systolic luunnur with a maximum ot intensity be- 
tween the seventh and eighth vertebm at the left of the spine, 
It indicates regn rotation. 

An aneurisinol murmur, however, may be heard within the 
said limits, but it follows the aorta downward, gradually decreas- 
ing in intensity without the abrupt t«niiiuatiun of the regurgi- 
tant murmur. We occasionally uieet with mitral regurgitant 
murmur posteriorly y^t absent anteriorly. 

The following coiiiplioation may exist, namely ; aortie obstruct- 
ive sytolic, with aortic regurgitant diaetoHc extending Ui the 
apex, with mitral regurgitant behind without a corren ponding 
murmur in front. All of these mumiure are not unfrequently 
heard to the right of the apex, and even over the whole chest. 

A mitral diastolic murmur we have not heard. If it be ever 
present, as, stated by distinguished auscultators, it must depend 
upon physical conditions, ertemai t» the heart. Pleuritic effu- 
EtioiiB or the like in certain positions, by pressing suddeiUy and 
strongly upon the left auricle, may possibly force the blood with 
gnch rapidity through an obstructed uuriculo^ventricular oriSee, 
ae to cause an abnormal sound. 

8ome auscultators, however, deny the possibility of the occur- 
rence of this munuur under any contingency whatever. 

Addendum.— The mitral-regurgitaut murmur behiiid may dis- 
appear, from such a change in the structural condition of the 
deceased valve, or from such contraction of the auriculu-ventrt- 
cnlar opening, as will allow the valve to close during the systole; 
there being, in this case, actually an increase of the mechanical 
obstruction. 
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SlQNIFlCANCK OP DlSTURBEa) ACTION AND FUNCTIONAL ] 
MURMDKS OF THE HEART.* 

In April, 1868, I had the honor of reatling a paper 
on " Cardiac Murmurs " befom the New York Coimty 
Medical Society, in which my endeavor was to sub- 
stantiate the true diagnostic sign of mitral regm^ta- 
tion; and also the significance of intra- ventricular or- 
mitral non-regurgitant murmurs, as were held by my 
friend the late Dr. Camniann. He had leaiued by the 
most patient clinical observation, especially in his own 
case, in which the physical signs constantly reminded 
him of their progi'ess to a fatal termination. He had 
also demonstrated, by pathological investigations, that 
the signs of mitral i-egurgitation as generally taught — 
murmurs at the apex beat, blowii^, sawing, rasping, 
etc.,— were unreliable. That the true and invariable 
sign is a murmur of an entirely different character — a 
soft, rushing mnrmiu", a blood-friction murmur, such 
as would naturally be formed by forcing fluids through 
an aperture, is heard behind, between the seventh and 
eight vertebriB of the left side, close to their spines. 
With this sign aJone is mitral regurgitation certainly 
diagnosticated. The mechanism of the first sound :" 
evidently the key to a correct diagnosis of a la 
majority of heaii-mumiurs, both functional and 
ganic. The theories of the cause of the first sound, 
according to BeUingham, " may, for convenJenoe i 
sake, be considered, as the cause is supposed to be ei- 

• Bead Marvh 18, 1875, before the N. Y. Aoademy of MedioiSe. 
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trinsic or intiinsic to the heart. Thus, uuder the first, 
it has been atti-ibut€!d to the impulse of the apex 
against tlie parietes of the chest; under the second 
head, it haa been attributed to muscular contraction 
— in other words, to the successive shortening of the 
muscular fibres of the pai-ietes of the ventricles. This 
is the oldest theory; it was adopted by Harvey, Hallei', 
Senac, Bichat, and Corv-isai-t. 2. To the sudden tension 
of the auriculo-ventricular valves. 3, To the friction 
of the blood against the jjarietes of the interior of the 
venti'icles, or of the orifices of the large arteries. 4. 
To the collision of the opposite internal surfaces of the 
ventrides at the conclusion of the systole. T). To the 
sudden elevation of the sigmoid and semilunai- vaJves, 
caused by the wave of blood tiansmitted by the ventri- 
cles. 6. To tlie concussion of the blood transmitted 
by the systole of the left ventricle, with that contained 
in the aorta; and. lastly, to two or more of tlie forego- 
ing causes combined." 

I chose to consider as worthy of attention only three 
of the theories in vogue: 1. That o£ friction of the 
blood in its motion, within tlie ventricle, and its pas- 
sage into the aoita. 2. That of the muscular contrac- 
tion of the heart itself producing soimd-vibrations, as 
shown by Dr. Wollaston, ui ISIO; and, 3. Tliat of the 
vibrations of the niiti-al valve, caused by its closure 
and t«naion, and the forcing and mshing blood; and 
lastly, that some, recognizing the possibihty of each of 
these thi-ee causes mentioned producing sound, have 
believed that, as the firet sound is evidently composite, 
it is the result of all thi-ee. Tliis was the one held by 
Dr. Cammann. 

As none seemed to me to agree with aU the condi- 
tiooB, and esjiecially with the acoustical, I was im- 
pressed with the truth that none gave satisfactory evi- 
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dence of the cause of the first sound, and that we must 
direct attention to the heart itself for new proof on 
tliis vex^ question. We find a peculiar musical-in- 
stminent an-angenient within the heai-t, of a drum- . 
like expansion of fibrinous tissue, to which are attached 
flne, tendinous cords, joining each part of the valve to 
the wall of the heart, through the intervention of 
bundles of muscular fibres — colunuife, caraae, or mus- 
culi papUlares. It seems incredible that such admira- 
ble conditions for producing somid-ribrations could 
have so long been overlooked by the many able observ- 
ers, as the most probable cause of the first Boxmd, 
Tliat the fiist sound is caused by vibrations of the 
choi-die tendinip, coimected with the mitial valve in 
the left heai"t, and with the tricuspid in the right, set 
in motion by the swift cm-rent of forcetl blood, is a 
reasonable postulate, because agreeable to acoustic law. 
If this doctrine can be proved by pathological evidence 
of undoubted character, it simplifies om- investigation. 

If we can show cases of the mitial valve extending 
down into the ventiicle like a funnel with a nan-owed 
o]»ening, the edges glued togetlier and the chordw 
tending glued fast to the valve so that no vibrations 
could have taken place, and in which during hfe there 
were no imuTnurs nor a natural first sound, we may 
claim that we have demonstrated the cause of the first 
sound and of ajtex-beat murmurs. 

The following cases are oflfered as supplying such 
convincing evidence: 

Case I. Jtd>/ fi, 1S59, — John Martin: Is a native of 
England; educated at Eton; forty-two years old; dur- 
ing thL? hist ten yeai-s has been dissiiKited, and has had 
syphilis; had rheumatism eight yeare ago, which kept 
him ill l)od two weeks; and has since had frequent 
rheumatic pains; with theec exceptions, has been weUu 
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until about two years ago, when liis appetite failed, 
and he vomited raorniugs after taking beer; and his 
weiglit declined from one liundred and ninety to one 
hundred and forty -four pounds. Two days ago, while 
at his business, there was momentary loss of con- 
sciousness without falling, and similar attacks oc- 
curred frequently until l:ist night, when they prevented 
sleep. 

Examination. — The pulse grew gradually weaker, 
mitil it could no more be felt, and at the same time 
the respiration was susixjnded. The interval was so 
long, that I looked in his face to see if he were not 
dead; when, after a full inspiration, and a strong 
throb of the pulse, the heart would commence again 
and continue about fifteen pulse-beats, then cease, and 
begin again as before. In addition to this were attacks 
of " petite mal " — his face would flush slightly, and his 
eyes stare as if he saw a strange object — this would 
scarcely interrupt liis conversation, when he would 
go on again as if nothing had happened. These epi- 
leptiform seizures came during the intermissions of 
the pidse and breatliing, as well as at other times, 

Ausctiltation of the chest discovei-ed no fault in res- 
piratoiy murmurs. There was slight systolic cardiac 
murmur, aortic-obsti-uctive. After an intermission 
of the heart-beat, which agi-eed in length with the in- 
termission of the pulse, it would begin again with a 
forcible impulse, which gi-adually decreased in strength 
until it ceased to be felt or heai-d, after which one con- 
ti-actiouof the heart could be heard like a whisper, but 
without vocal sound and without impulse-beat. The 
sound of this contraction was peculiar; it was as if no 
blood was being forced into the aorta by ventricular 
contraction. By cai-eful counting, rejjeated a num- 
ber of times, the exact time of the heart's rest was 
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found to be sixteen seconds. The heart seemed to 
beat in a wild and ])eciUiar manner, aa if outside of the 
pericai'diiini, and the point of impulse varied an inch 
or an inch and a lialf . 

The nest day Dr. T. M. Halstead was called as coun- 
sel, the conditions remained unchanged. 

8/A. — Was called at 6 a.m. to see the patient, who was 
supposed to be dying. I was informed that an intermis- 
sion of extraordinary length had occurred, Resiiii-ation 
and pulsjition had ceased, the hands fell by his side, 
his chin dropped, his head inclined to one side, and his 
face had become livid. His sister, who sat by him, be- 
Ueving him to be dying, called his wife; her outcries 
awakened him, and after a short time be recovered, 
and was as he had been before. When I an-ived his 
pulse was twenty-five in the minute, as it bad been 
from the first, and liis state remained unchanged in 
both signs and symptoma, 

Friday, Wth, 7 p. M.— Dr. Alonzo Clark was added 
to the consultation. Dr. Clark found the time of in- 
temiission of the pulse to be thirteen se<;onds; the 
seizures are a little more violent, and he is nervous. 
Physical signs the same as before. 

llfh. — Patient has slept during the night. The epi- 
leptiform seizings ceased at midnight, and the pulse has 
Ijecome regular without intermissions — fifty-two in a 
minute. After this the patient steadily improved, and 
one month afterwards he walked to Dr. Canimann's 
office in Fourth Avenue. Dr. Cammanu diagnosti- 
cated systolic obstructive murmur, with liyj>ertrophy 
of the heart, but believed the irreguLii' action and 
peculiar symptoms were owing to fmictional derange- 
ment from indigestion. He became well enough to 
attend to business until October, 1861, wlien he was 
again takeu ill. There were then anasarca, dyspnoea, 
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and laboring heart with ohscure physical signs. He 
gradually failed, and died on November afi, IStU. 

Post-mortem on 27th, assisted by Dr. Loomis. Com- 
plete adhesion of the pericaiiiiuni to the heart. There 
was no free space, but iu some parts the adhesions 
were stronger and apparently older than in others. 
The heart was laigely hyjiertrophied, but was not 
weighetl. The curtains of the aortic valve were tliick- 
ened and slioi-tened to incompetency, not holding 
water. The edges of the miti'al valve were ^ued to- 
gether, extending into the ventricle like a funnel: 
complete stenosis. The opening very small, the valve 
and chordiB were thickened and covered with plastic 
lymph, white and glistening. 

Case H. (Substance of Remarks made by James K, 
Lkamind, M.D., before the Pathological Society on the 
Presentation of a Specimen for a Candidate for Ad- 
mission.) — Mrs. B — , twenty-three years of age, native 

of New York, widow, called Dr. S , in Apiil, 1809, 

for advice as to cardiac trouble and swelled feet. The 
doctor fomid, on e.^caniination, a systoUc murmur over 
the base of the heart, mora distinct over the aortic 
valves, gradually disappearing to the right in the course 
of the aoi-ta; there was also a diastolic mnrniur. 

Diagnosis. — -Aortic obstruction and aortic regurgita- 
tion, with hypertrojihy of left ventricle. There were 
also casts in the urine and albumen. She became 
dropsical, her condition giaduaHy grew worse, and she 
died in September last. 

I saw the case with Dr. S , in May, and found 

no different conditions than those already discovered. 
There was no mitral murmur of any kind. The speci- 
mens here presented show Bright's small kidney of ad- 
vanced disease. The lieart is hypertrophied mostly in 
the left ventricle; the aortic valve is thickened at the 
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base of the curtains; shortened to incompetency — 
far, agreeing with the diagnosis. But the mitral valve 
presents the most notable feature. There was no sign 
of disease of this val^e during life, and yet it is dam- 
aged in a very peculiar raauner. It is thickened by 
lymph-deposit; its color white, opaque; the edges of 
the curtain are adherent, and the orifice is narrowed 
down till it will barely admit the top of the index- 
finger; and the whole valve extends down into the 
cavity of the ventricle like a funnel. The chorda 
teudinfe were shortened and thickened by lymph-. 
deposits, and the musculi papillares were thickened and 
lengthened. But everything was symmetrical viz., 
the funnel-like condition of the valve, the liypertrophy 
of the cardiac walls, of the musculi papillaitSj and of 
the columnaa canieae. 

With all of the conditions for producing a so-called 
mitral direct murmur, held by eminent authorities, 
there were neither mitral murmur nor first sound. 

Case m. {Copied from Reports of the Pathological 
Society, published in the Medical Record in 1S71.) — Dr. 
Loomis presented a heart, with the following history, 
from Dr. Milliken, house-physician of BeJlevue: 
" Henry Clemens, admitted April 11, 1S71, aged thirty- 
two; single; cabinet-maker by occupation; nativity, 
Switzerland. Patient gives hereditary history of pul- 
monary phthisis. Had an attack of articular rheuma- 
tism when seventeen years of age, froni which he 
made a good recovery. States that neither at that time, 
nor since, has he experienced any pi-ecordial pain, but 
has noticed that after indulging in tobacco (for he has 
been an inveterate smoker) he would siiffer fi-om palpi- 
tation of the heart. He had had a cough, datuig some 
time back, with some expectoration of a pearly white , 
material, which he says he coughs up at night, at j 
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which time his coiigh distresses him most. About tuo 
weeks ago, for tlie first time, he noticed tliat tlie sputa 
were sti-eaked with blood. His cough remained about 
the same in chara<:ter imtil one week ago, when lie ex- 
perienced a severe paroxysm of coughing, which was 
instantly followed by ha:inoptysis, which continued 
for two or three days. Since the occiurence of ha?mop- 
iysis, he has had night-sweats, loss of appetite, de- 
preciation of strength, and expenenced a feeling of 
general malaise, and inaptitude for any kind of work; 
he complains also of insomnia and restlessness. His 
pulse is about 80, regular, hut quite feeble; respii-a- 
tion somewhat hunied and easily performed. Heart: 
action regular, but quite feeble; apex beat on a level 
with nipple in fifth interspace. Heart-sounds feeble; 
after repeated examinations, no mumiurs could be de- 
tected." 

The record proceeds to say that, while the patient 
was at dinner, he became suddeidy unconscious and 
fell from his chair, and symptoms of paralysis con- 
tinued until the ISth, when' he died. Post mortem 
showed embolism of middle cerebral artery of left side, 
with softening of brain-tissue. Heai-t, fourteen ounces. 
Both right and left cavities contain large clot of blood; 
substance of heart relaxed: stenosis of mitral orifice 
only admits little finger; some shortening of chordse 
tendimie. The stenosis is due particularly t« the thick- 
ening, shortening, and adhesion, of the <'hoi-diB tendinae 
of the valve. The anterior portion of valve forma a 
bony mass, occluding that portion of the orifice. On 
the auricular aspect, the surface of the valve is ul- 
cerated, the bony matter laid bare, and soft, reddish 
vegetations on the free border of tlie valve and upon 
the ulcerated surface. Pulmonary and tricuspid valves 
normal; little thickening at base of aorta." 
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Dr. Looinis remarked, " Tlie case is of special inter- 
est, because with this marked stenosis no murmurs 1 
existed;" and Dr. Fhnt remarked that "the absence J 
of murmm-s might be accounted for— 1. On account of j 
rigidity of the valve not allowing a vibration; aad, 2. 
The smoothness of the ventricular surface of the valve." 

The fii-st case, J M^ — , is fuU of instruction ill 

its facts as regards functional disturbances of the heart 
and proof as to the mechanism of the first sound. The 
long period of rest, sixteen seconds, is wortliy of atten- 
tion. Observei-s who have watched the action of the 
heajt in ectopia in an infant, as Cmveilliier, Bryan, and i 
others, as well as when the heart has been exposed in , 
experiments upon animah,, tell us tliat the contractions 
of the amides conthme rogiilarly, although the ventri- | 
cles may ho in a state of i-est. And in tliis case no I 
doubt it was so, notwithstanding that there was no I 
first sound, no impulse-beat, and consequently no con- [ 
traction of the ventricles. The imjwrtance of this fact 
cannot be over-estimateil, because it invalidates much . 
of the theoiT' in vogue in regard to the causation of ' 
murmurs. It proves that the auricular systole taay I 
take place regularly, even when the amiculo- ventricular ] 
opening is very much contracted in stenosis of the I 
mitral valve, without producing sound. Carefully lis- 
temng UTider favorable circunistaiices after the last ! 
impulne-beat and first sound, one contraction, doubt- 
less that of the ventricle, could be beard, without any 
vocal element of first soimd. and was then followed by 
the long interval of silence, in which no contraction or 
soimd of any kind could be heard. 

The second case of Dr. S is a demonstration of I 

the cause and mechanism of the first soimd, " TTiere ' 
was no mitral murmur.''^ With stenosis of thct mitral , 
valve, if the chordgB tendinee had not been rendeivd in- 
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capable of sound-vibrations, by being plastered over 
witli fibrinous deposit, there would have been a mur- 
mm-, such as is usually heard in stenosis where the 
chordae are free and uncovered. The first soiuid, and 
all mumixirs connected with it, disappearing when the 
mitral valve and chordEe tendiuas are reudei-ed incapa- 
ble of sound- vibrations, is as convincing proof of their 
cause as is the experiment of hooking up a ciutain of 
the aortic valve proof as to the cause of the second 
sound. 

The first and second cases are confirmatory proof, 
that the cause and mechanism of the firet soimd, and 
the murmurs connected with it, dejXiud upon the state 
and condition of the mitral valve and its chonlas tcn- 
dinae. Li the second case there was no physical sign 
of disease of this valve during life, and yet it was 
found after deatli to lie damaged in a veiy i>eculiar 
manner — thickened by lymph-deposits, opaque, its 
color white, the edges of the curtains adherent, the 
orifice narrowed down, barely admitting the tip of the 
index finger, and the whole valve extending down into 
the cavity of the ventricle fixed and like a funnel. The 
(^ords tendiutB were shoi-teaed and thickened, some 
of them glued to the valve, and the muscuh papillares 
thickened and lengthened, as the wood cut from a 
photograph demonstrates. This case, during several 
months, was under the observation of the late Dr. 
Sprague, a careful and competent auscultator. 

The tliird case, which is reported in the Transactions 
of the New York Pathological Society, is also confirma- 
tory proof: ' ' In the morbid specimen there was stenosis 
of mitral orifice — only admits little finger — some short- 
ening of chorda? tendinae. The stenosis is due pai'- 
ticularly to the tluckening, shortening, and ailhesion of 
the chordae tendina> of the valve." Duiing fife, 
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heart-sounds feeble; after repeated examinations no' 
murmurs could be detected. Could the proof be mora' 
conclusive ? 

The following experiments by Dr. Halford, quoted 
in the British and Foreitju Medico-Chirurgical Review, 
April, xam, is singular pi-oof of the physiological cause 
of the fu-st sound: " My proce€>dings were as follows: 
large dogs were obtained, and as in my preceding ex- 
periments (the animals being under the influence of 
clilorofonn), the heart was exposed and the circulation 
kept up by artificial respiration. A stethoscope being 
applied to the organ, the sounds were distinctly heard. 
The superior and inferior veme cavie were now com- 
pressed with bull-dog forceps, and the pulmonary veina 
by the finger and thmnb; the heart continuing its 
action, a stethoscope was again applied, and neither first 
uor second sound was heard. After a short space of time 
the veins were allowed to pour their contents into both 
sides of the heart, and both sounds were instantly re- 
produced. The veins being again compressed all sound 
was extinguished, notwithstanding that the heart con- 
tracted vigorously. Blood was let in, and both sounda 
were restored. I have thus frequently interrogated 
the same heart for upward of an hour, and always with 
the like result." 

The reviewer remarks: " There is an interesting cir- 
cumstance which took place at one of Dr. Ualford*s 
experiments, which appears to us of great importance. 
It shows that when only a small quantity of blood finds 
its way into the ventricles, the first sound is still pro- 
duced. The cavEB and pulmonary veins having been' 
compressed, Mr. Lane, at whose request the experi- 
ment was performed, listened to the heart during ita 
contraction, and said he heard the firet sound indis- 
tinctly, not so cleaiiy as before the compression. Oa] 
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examination it was found that the vena a/ygDs t'littTotl 
the right auricle by an independent opening, and was 
not secured: the vessel was coinpix>ssed with tho othera, 
the heart contracted, no sound was heard." 

This experiment proves that the contractions of mim- 
cles of the heart give out no sound; for without blood 
moving through the heaii there would bo silence. 
When there was no blood foi-ced thtsre was no souud; 
and we have just shown, by pathological specimen, 
that when the chorda* tendiute were rendered iTicapa- 
ble of vibration, there was also neither soimd nor iiuir- 
murs. Consequently, the fii-st sound and nmnnura 
must be the i-esult of chord and valve vibrationn set in 
motion by the rushing blood. The blood is the bow 
appUed to the stiings to give vibrating sounds; and 
murmurs are sounds of individual chord- vibrations nut 
in unison. 

One of the points I endeavored to establish in IH6S 
was that the presystttUc murmur, (allcil al«<» the 
auricular-systolic and the mitral direct, is one of tho 
intra-ventricular murmurs, caused by vibratittrw of 
chordfe tendinee subjected to irregiiLir tenni'tn, and n(jt 
by blood being forced through the «»ntra';t<'d o|i«miii^ 
of the mitral valve in stenonis. AJthtJUgh fre(jiM,iitly 
connected with that pathol<»gical condition, it is yi-l 
ofteneran accomfiauimeiit of patholr^-ai change frf (,h« 
mitral valve without sUinmlii. My argiirni.Tit WFut, fw 
Dr. Cammann ftn«t cont^mWI, tftat th« auriitUr w(tn tot} 
feeble a power to ftm:*; }il(nA throngh th» r/minwiU-A 
opening of the di^w^anMl valve, m aH to rs^iuw^ tuning 
which may be h^anl throogh th« ch'wt-wall. '^v«^ if 
empty, much leas §o when the v«ntriH« U illU-ii with 
blood; and, hstif. I n»intatned thai lb* mormiir 'U^m 
not agree in ler^th wltbthetffwof eoatnetlon r/ tim 
anride. Accovdng t» the bai* aaSboMm, th- am- 
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traction of the auritle is ijistaiitaneous, while the muirl 
mur 13 of considerable lengtli.* If contraction of the! 
auricle could cause the murmur, the two ought to agreel 
in time. According to Bellinghain, "the systole of the I 
auricle is a quick, short, sudden motion." Lower says, I 
" Its ra])idity equals the explosion of gun-powder, aJulJ 
immediately precedes the ventricular systole, the onel 
motion appearing to be prop^ated by the other." 

Marey assigned to it two-tenths of the time of the 1 
heart-beat, whicli is many times longer than the reality, 
and yet is much shorter than the time of the so-called 
presystolic murmur. This murmur, too, has none of 
the qualitias of sound wliich should be pi-uduued by J 
blood forced through a narrowed opening in the valve* f 
But all argument becomes imnecessarj- hi pi-esence otm 
the foregoing pathological facts and clinical liistory.f 
Dr. , Frank Doiuildson, Professor of Physiology i 
Hygiene, and Clinical Professor of Diseases of thdl 
Chest and Throat, University of Msuyland, in a paper! 
read before the Medical and Chu-m^cal Faculty of^ 
Maryland, annual session, April, 1874, on " Significance 1 
of the Presystolic Murmur, ' ' relates the following cases, 
with remarks: 

"Some years ago (in 1867) a case came under my 
observation, wliich made me question the explanation ■ 
which I had adopted on the authority of Earth, Boger, i 
Walshe, and Flint, of the sound which was described J 
first by Fauvel, in 1843, and then by Griaolie, as t 
presystolic mtirmur, aftei-ward by Dr. Gaiixiner, of I 
Edinbm'gh, as the amicular-systolic mvuiuur, and byl 
Dr. Austin Flint as the mitral direct mm-mur. 

*' These authorities claimed that tliis sound was heard I 
just preceding the ventricular contraction, and was I 
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caused by the systole of the auricle forcing the bluoj 
into the ventricle, through a diseased and contracted 
auriculo-ventriculai- orifice. 

" The cast* was a man sixty -four years of age, of 
grossly intemperate habits, who came to the Baltimore 
Infinnary with symptoms of advanced heart-disease, 
great dyspncea, a small, conti:acted jjulse, heart much 
hypertrophied, ^vith a murmur of a rasping character, 
heard loudest between the second and third ribs at the 
base, not extending up the carotids, but down toward 
the base, and comjtletely obUteratiiig the second sound 
of the heart. The munnur was audible after the ajwx 
beat and the systole of the ventricle, and was followed 
by the pause of the heart. The first sound uf the heart 
nonnal. Tlie diagnosis seemed clear and unmis- 
takable, and was recorded as iiisufliciency of tlie aortic 
orifice, by means of which the arterial blood was forced 
^_ back into the left ventricle. 

^B "The^josi mortem showed atheromatous degenera- 
^Btion in the aorta above the semilunar valves extending 
^Hto the sacs of Valsalva, and causing adhesion of one of 
^Bthe semilimar pouches of the aortic orifice to the wall, 
^H 80 bending it down that that portion of the orifice was 
^" \mprotected. The second sound could not be produced, 
and the insufficiency of the valve was evident. 

" Thus far the diagnosis was coiTect, but on examin- 
ing the mitral orifice we found, to om- sm-prise, that it 
was reduced by thickening at its liase to about the size 
I of one quarter of an inch in diameter. Yet, during 

I life, there was no abnormal sound preceding or during 
the ventricular systole. With such a contraction of 
the left amiculo-ventricular oiifice, ought we not to 
have had a de<^:ided pieHystolic murnuu- i Tiie whole 
heart, amicle and ventricle, was eidarged and increased 
in force, and yet thei-e waa no murmur produced from 
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the passage of the blood thraugh an orifice so reduced 
in size ! I could not help questioning the received 
opinion as to the significance of the so-called mitral 
murmur. As it is a physical sound, heai-d at a par- 
ticular period of the heart's action, the physical cai 
which was said to pnxince it being present, it ought 
have been heaixl, but it was not. 

" Hope, as far back as 1843, reports a case where the 
mitral orifice was so conti'acted that it would only 
admit the little finger, yet there was no murmur dur- 
ing life, piBceding the fii-st soimd. In his i-eport he 
adds: ' I have fi'equently known a contraction of the 
miti-al oiiflce to the size of only two or thryo lines, to 
occasion httle or no murmur.' Dr. Stokes, in his woi 
on ' Diseases of Heart and Aorta,' relates two cases 
extreme contraction of the miti-al orifice found afl 
death, but where, during life, there had been no m\ 
ram' audible even to his practised ear, 

" Dr. Waters. His first case was where he heard 
loud systolic as well as a presystolic raunnur. At 
autopsy there were found insufficiency and slight coo« 
traction of the mitral orifice. In the second case tfu 
was no presystolic murmur whatever, although 
autopsy showed a constricted mitral orifice only 
mitting the tip of the index-finger. Next follow 
details of four cases of extreme contraction of 
mitral oiiflce, whore, during life, there was no pi 
systolic mumiur auihble. He candidly adds; ' I hai 
given you instances sufiicient to prove that great 
striction of the mitral orifice may exist without 
being any murmur produced by the passage of t) 
blood from the auricle into the ventricle, and theref* 
that you must, not look for a miti-al-diastolic or pre- 
systolic as a constant sign of obstructive mitiiU disease.) 
My behef is that this luuimur is far more frequen' ' 
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absent than present-, even when tJiere is great obstruc- 
tion at the mitral orifice.' Dr. Waters accounts for 
the presence or absence of this miumur, as depending 
on the greater or less vigor with which the auricle con- 
tracts." 

Dr. Donaldson sums up his relation of cases and re- 
marks: " Thus we have eleven cases of the lesion with- 
out the murmur, and three cases of murmur without 
the lesion" {quoting the latter from Dr. Flint). 

The diagnostic sign of mitial regurgitation, which 
has been and is still taught, is a harsh, blowing, saw- 
ing, or filing murmm-, heai-d dui-ing the systole at the 
apex beat. Upon the accepted authority of tliis mur- 
mur, wliich is 80 often met with, the great fi-equency 
of mitral insufficiency has come to be considered as 
incontrovertibly established. 

The cases we have already related are proof that 

these murmurs are not heard when the chordae tendi- 

DiB and valve are rendered imfit for soimd-vibrations. 

J. S. Bristow, M.D., London, F. R. C. P., Physician to 

[ 8t. Thomas's Hospital, in an article on "Mitral Re- 

; gm-gitation, arising indeptendeutly of Organic Disease 

of the Mitral Valve, ' ' in the July number of the British 

I atid Foreign Medico ■Ckinirgical Hei'iew of 1^01, gives 

I six cases, with introductoiy remai'ks. His ai-gimients 

[ and points in the cases, show that instead of proving 

I tbat regurgitation may take place through the mitral 

valve without disease, they in reality disprove the 

theory in vogue, and confirm the doctrine of chonlas- 

I tendiuse vibrations as cause of the first sound. 

Dr. Bristow remarks: " It may almost bo regarded 
[ as an axiom in medicine tliat the presence of a systolic 
1 apex murmur is p'jsitive pi^oof of regui^tation through 
I the mitral orifice. I have not henitated to adopt it in 
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reference to the cases already detailed." The follow- 
mg are quotations from his cases; 

Case I. — There was a (listinct systolic munnur au- 
dible at the apex of the heart. 

Post mortem.~the aortic and mitral valves wero 
perfectly natural. 

Case n.— There was an increased area of didlness in 1 
the cardiac i-egiou, and a systolic bruit loudest at the j 
apex of the heail.. 

Post mortem.— The muscular tissue and the valves ] 
appeai-ed perfectly healthy. 

Cose in.— The impulse was diffused and heaving, but | 
not very strong. A systolic niuraiur was detected at I 
the ajiex of the heart. 

Post wfor/efH.— All the valves were healthy-looking. 

Cose rV. — First sound at the apex was flapping and 
prolonged. 

Post mortem. — The valves were perfectly healthy in 
texture. 

Case v.— The cardiac dullness was enlarged, and a I 
systolic niumiur was audible with the heart's action, [ 
most distinct at a point an inch below, and internal to J 
the left nipple. 

Post mortem. — All the valves appeared perfectly J 
healthy. 

Case VI. — There was a distinct hut not very loud J 
systoMc murmur, loudest in the usual situation of the J 
apex of the heart. 

Post mortem.— The aortic and mitral valves w 
perfectly healthy -looking, and doubtless quite compe- 1 
tent. 

Tlie pi-oof is conclusive, if a multitude of cases prove I 
an>"thiiig, (bat mitral stenosis is not necessarily ac- ' 
ix)mpanied by an apex-beat murmui-. 
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A tabular arrangement like the following, in classify- 
t ing murmui-3 acoustically, may be useful: 

Voi,..,i=. ( Aortic obHtruetive eyetolic. 

Intm-ventriiHilor \ Or^ftiiio functional, 

(more or less functional]. | luoi^aaic fanctiDnaJ. 

These two great divisions are made in accordance 
■with their acoustic differences. The sound in valvular 
laumuu^, is a friction-murmur, that of blood forced 
through an aperture. Tlie intia-ventricular murmurs 
are mostly and distinctly chord-vihrations. The con- 
traction of the muscular walls of the heart and its 
fleshy colunms, the friction of msbing blood among 
the chordae tendinje and against the tense mitral valve 
being the occasion of sound -vibrations, but is not the 
mechanism of the sound itself. As gi-eat difference 
exists between tliese miu-murs as between that of a 
whisper and that of the voice. The obstructive systolic 
aortic may be modified by iiregulai' calcifications in the 
aoilic valves, extending into the colunm of foi-ced rush- 
ing blood. In this way a harslier character may be 
given to the murmur, or it may even Iwcome musical. 
Vegetations also attached to the oiifice or valve may 
be thrown into vibrations in the column of blood, and 
produce a musical murmiu-, but these are rare, mere 
possibihties. When musical murmui's occur they are 
almost always, vibrations of the chorda* tendinie, some 
of which are under extraordinaiy tension. 

These sounds and murmurs may be iUtistrated by a 
stringed musical instrmnent. Eveiy degree in quality 
of miurmur or sound, from the softest blowing up to 
the harshest, sawing, rasping, filing, or, when the vibra- 
tions become sufficiently rapid and regular, into musi- 
.^al sounds. The use of the term ' ' bellows sound ' ' by 
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Laeiuiec was imfoi-tunate as applied to the murmun; 
oE the ht'aii, and much of the niismiderstanding of 
mumiurs and their niei:li;imsin is due to it. It is true 
tliat it describes the Ci-ittion-mmTiiur of blood forct'd 
through an aperture as in aortic regurgitation. It is 
like the sound of the air foreed through the bellows; 
but the bellows-soiuid is not so like the fnction-murmur 
of blood forced through an aperture as is fluid forced 
through an ehistic syringe, in which some obstruction 
is created l)y pressure upon the tulje. But, to imitate 
the murmur exactly, a fissure should he made in the 
bulb of the syringe, and then compressing it with - 
force, the fluid escaping will give the exact Bounds 
The only friction-sounds in cardiac murmurs prop* 
ai* where the blood is forced through apertures or p 
obstructions; it is heard at the aortic orifice when there 
is obstmttion, as by lymph-deposits upon the valve. 
It is at first uncomplicated, the simple gushing souiid. i 
But in time the obstruction causes hyperti-ophy of th( 
left ventricle, which liaving taken place, irregular t 
sion of the choi-die lendinae is the result, and vibrs 
tions out of unison with the first sound are carried n 
the current of blo<K{, and both occuning m the syston 
are mixed together and form what is called the blon 
ing murmur. 

It becomes a soimd of mixed elements, fiiction ( 
blootl against a soUd, and vibration of strings undi 
irregular tension. In order to have an intoUigent t 
derstanding of these murmurs we must analyze thei 
and se|Kirate the sourct^s of sound. We are assisted i 
this by localizing the sources. The bloi,ving, saw 
filing, rasping sounds have their origin and cause witi 
the ventricle; tbey are intra-ventricular. Dr. Cam-| 
mann called them mitral-nou-regurgitant. They t 
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heard over the base of the heart, but always with 
greatest iuteusity at the apox beat. 

Frictioii-souads are heard best over the orifices or in 
the dii-ection of the vibi-ating coluiiiu of blood. The 

' aortic systohc obstructive niamiui' is heard over the 

i aortic valves, and in the coiu-se of the column of blood. 
The regui^tant aortic diastolic murmur is heard over 
tiie aortic orifice, and to the left and toward the apex 
The mitral aortic-regmgitant is heard behind on 
the left side near the spine. In this direction the blood 
is forced in regurgitation through the mitral valve; 
impinging fii-st against the auricular wall, lying against 
the oesophagus, and aorta, and inter-vertebral sub- 
stance, it is conducted directly to the eai', giving the 
sensation of being shot into it. 

It may be heard a short distance from this point con- 
Teyed through the chest-wall. It may be heard in 
front, at the apex beat, by conduction thi-ough the sub- 
stance of the heart, when there are no uitra- ventricular 
murmurs to destroy it or take its place. The discovery 
of this absolute sign of mitral regurgitation belongs to 
Dr. Cammann, and his last professional thought was 
given to its consideration. It is one of the most certain 
of cardiac signs. This characteristic murmur, heai-d 

I in the situation be has pointed out, is an unfailing sign 
of mitral regm-gitation. It had been my opinion that 
this characteristic mm*niur was never lieai-d iu front at 
the apex beat— as it certainly is not when the valve is 
diseased, and the loud intra -ventricular murmur drowns 
and supplants it. 

But the following case shows that it may be heard 
both behind and Iwfore in congenital mitral insuifi- 

[ dency, without hypertrophy of the heart and without 

, lymph-deposits upon the valve. 

Coae VII. (.December 12, 1870.)— W. S. R., New 
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York, aged twenty-two; mason, living iu Yorkville; is 
a fireman teiuporarily, and was a member of the old 
fii'e department. Has never been sick, except with chills 
and fever. Sent fur examination by Dr. Charles J 
McMillan, surgeon of the department. There is a sys- I 
toUc murmm- at the apex beat accompanying the firet I 
somid; it is a soft, gushing murmur, and can be heard I 
in the chest- wall more to the left than to the right side. [ 
It is heard also with directnes-S and greater intensity | 
between the seventh and eighth vertebKe, left aide be- 1 
hind, neai- the spine. The murmur is shot into the ear I 
when it is placed over this point. It can be heard somo I 
distance to the left, conveyed through the chest-waU. [ 
It can also be heard over some portions of the right 1 
lung posteriorly, at the imxer angle of the scapula; also I 
at the lower angle, being a famtly conveyed sound. 

One year aftar, examined him again. Signs u 
changed. This murmur has the same quahty in f 
as behind. It has none of the voi-al element of a 
beat murmurs, usually described as diagnostic of miti 
regurgitant murmurs. Yet I have no doubt that thisi 
murmur is caused by mitral insuflSciency. which is con- I 
genital, without h}'perti'ophy of the heart, and without 1 
disease of the mitral valve. 

A great majority of cardiac murmm's, even of thot 
accompanying organic disease of the heart, are in 
manner functional. That is, the murmurs are not oivl 
ganic in the siime sense that the valvular murmurs are; F 
which are organic murmurs because the structural! 
change in the valve is part of the mechanism of thol 
murmur. Intra-ventricular murmurs, oven when thai 
result of struetm^l change in the heart, may be con-1 
sidered functional, inasmuch as that they have t 
mechanism iu vibrations of the choi'dje tendinae, whid 
are themselves tmchanged by any diseased action, ' 
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simply vibrate, giving out sound of high or low pitch, 
soft or harsh, feeble or loud, according to the degree 
of tension of the individuiil strings, and the force of 
the heart's contraction. The cause of iiTegular con- 
traction of the heart-muscles may be from disturbed 
nerve power, as well as from organic change. 

Functional mumiiirs proper may occur in the healthy 
I heart, are transient, passing away with the subsidence 
[' of the cause, which may be amemia, bypeneniia, sym- 
' pathy with brain-disease, stomach, liver, or it may lie 
from disorder of the nervous system, the influence of 
' tobacco, coffee, tea, or any narcotic or stimulant bav- 
I ing influence upon the oi^anic life of the body, of 
) which the heart is the centre and citadel. 

Functional murmiira do not signify danger of sud- 
\ den death, but nothing more alarms patients than 
I disturbed action of the heart. When the hijart seems 
I to stop, and then to turn over and thump agamst the 
I chest-wall, the sensation is not a pleasant one, even to 
I a medical pliilosopher. It is no wonder that it creates 
I intense alarm in the lay patient, especially if accom- 
Ipanied by prolonged palpitation or faintings. 

These conditions may he the forerunner of soften- 

»ii^, or fatty degeneration, but they signify always that 

Ithere is over-distension of the portal system. Intermis- 

rsions of the heart-beat and pulse may be present for 

years, and be merely the result of functional distm-b- 

ance from chronic indigestion. 

Intermissions of the pulse are [wpulaily considered 

; signs of heart-disease. Life-insurance companies, 

f in printed forms, make it the duty of examiners 

I to reject as unsafe those who have intermittent pulse, 

J It is possible that this nile militates against the interest 

Y of the companies, and it cei-tainly is a source of great 

I alarm and possible damage to the rejected apphcant. 
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The sign, of itself, is no proof of Iieart-disease, but is I 
proof of indigestioQ, or pericardiatic adliesion to the I 
lungs or heai"t. It is true, cardiac disease is frequently ' 
a cause of indigestion, and thus, secondarily, the cause 
of irregular pulse. But a confirmed dyspeptic is usually 
a safe Ufe, for he is not likely to commit indiscretions 
in diet, as he is continually warned to desist by func- 
tional disturbances. Proper medication will generally 
relieve intermittent pulse, even in advanced cases of 
cardiac disease. 

A sedative dose of calomel will f i-equently set it rightl 
at once, and the intermissions will disapjiear. 

The late Dr. Samuel Henry Dickson stated that, dur- ! 
ing the first hours of sleep, children have intermittent I 
pulse, which will disajjpear when they are awakened. I 
This is true, especially with those children who are I 
allowed over-stimulating food, but, as the night pasties I 
on, and the food becomes digested, the iut4?rmissionsJ 
cease. In the adult, the occasion of a wine-dinner, f 
with tobacco, is often followed by intermittent pulse, I 
especially during sleep, when the circulation is sluggish. I 

The causa of the rhythmic movements of the heaitl 
is debatable ground. That it is within the heart itselfV 
can scarcely be questionetl. for, when the heart of somef 
animals is dissevered fi-om all connections, and taken 1 
from the body, it may go on performing its rhythmicalJ 
movements. Still, tlio quaUty and quantity of blood J 
influence them in an unmistakable manner. The Cagfe J 
that shutting off supply of blood to the structure of tfael 
heart will aiTest its contractions was shown in 184S byl 
Mr. Enchsen. Dr. Brown-Seciuard has attemnted i 
explain the motion to lie due to the carbonic acid jn'eeeilt 
in the venous blood, and Dr. Radcliffe has also given a 
similar explanation. 
The e.xperiments of Dr. Paget show that the power J 
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causing rhythmical motion does not reside in all parts 
of the heart alike; that, in fa<:t — 

" If, for example, the cut-out heart {of any of the 

amphihia) be divided into two pieces, one comprising 

tlie auricles and the base of the ventricle, the other 

comprising the rest of the ventricle, the former will 

I continue to act rhythmically, the latter wiU cease to 

lio 80, and no rhythmic action can be by any means 

ixcited in it. Tlie piece of ventricle does not lose its 

lower of motion, for if it be in any way stimulated, it 

feontracts vigorously, but it never contracts without 

Much an external stinmlus, and when stimulated it 

I never conti-acts more than once for each stimulus. 

" Other sections of the heart, and exi>eriraents of 
{other kindfl, would show tliat the cause of the rhythmic 
tipn of the ventricle, and probably also of the ami- 
Icles, so long as they are associated with it, and not with 
I the venous trimks, is something in and near the bound- 
Jary ring between the auricles and ventricles; for what 
Ijemains connected with this ring, or grew with a part 
V of it, in a longitudinally bisected heart, retains its 
rhythm, and what is disconnected from it loses its 
rhji-hm." 

If we take a merely material view of the subject, no 
doubt we have arrived at the solution as nearly as we 
ever will. But is it useless or absurd to look further ? 
The experiments of the great Harvey with the egg of 
the hen show that active life remahis inchoate in the 
punctum salienj or germinal spot until warmed into 
active life. This principle cams into the egg oi^niza- 
tion at the time of its fecundation. Its first life-motion 
is rhythmical movement of particles before any jjortiou 
of the heart's stmctuix? can be seen. The little i'e<i 
point appears and disapi)ears rhythmically, and thus 
tlie principle builds its house, the amicle being its firat 
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chamber. The very nature of this principle is rhyth- 
mical. Its special home is in the gangUonic nervous j 
syeteni, but it pervades the whole body; wherevOT j 
there is nerve-fibre accompanying the smallest capillary J 
—the vaso-motor — it is pi-esent. Aberration from ito I 
normal hfe-action is disease; and influences, both out- j 
side and inside of the body, make impressions upon this i 
life, helping to determine the character of the disease. | 
Medicines act upon it, but their modus operandi is a | 
sealed mystery. That they are pui'gative, emetic, I 
stimulant, se<lative, or alterative, we only know tho ] 
fact. Tlie heart, supphed with about three hundi-ed I 
gangha, is the centre and citadel of this life, and its I 
abnormal or disturbed action is sometimes mysterious I 
evidence of both intrinsic and extrinsic disease. 

Acoustic properties of the chest have not been dwelt I 
upon as their importauce demands. The diagnosis o£ I 
murmurs within the chest is facihtated, or otherwise, i 
according to its conditions as an acoustic chamber, j 
The difficulty of hearing signs ui the chest of a hunch- 1 
back is recognized; it is also a well-known fact that, i 
the heart enlarges, tlie mnrraurs grow weaker, so thafefl 
those which had been once easily detected bocomeB 
feeble, or disappear altogether. Still they have been I 
accounted for, it seems to me, upon every other princi- J 
pie than the true one. 

In Dr. Cammann's last illness, by his request, I was 1 
called to exanune him. After he had explained to mq 
tliat I would find obstnjctive and rt-gm'gitant mmiimra, 
of which he had been long cognizant, and of wluch ho 
explained the cause and origin, and of their grodualJ 
increase. I found that I could but just hear the soft,! 
feeble miumurs of aortic obstruction aiid regurgitationrrA 
but intra- ventricular murmurs were not heard, I told I 
the doctor that the regurgitant murmur which ho liad'l 
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Emphasized in relating the case was slight: " Yes," he 
said, "it is but a chink." Dr. Peugnet told me that 
when lie examined him at the beginning of his ilhiess 
the munnurs were loud and easily heard. I felt morti- 
fied that my ear had failed me, as I supposed, caused 
by a long ride in tlie culd, in an open caniage. The 
doctor had circumscribed plemitis -wiih effusion and 
pneiunonia. In time the effusion was absorbed, and 
then the murmm-s at the apex beat were easily lieai-d. 

Another case, of which I have no not&s, in which I 
failed to make out a murmur where it should have been 
heard, and which afterwai-d returned, as the inter- 
current pneumonia, became convalescent, also annoyed 
me, and again I blamed my ear. Not long afterward 
I saw in the London Medical Times a»d Gazette or in 
the London Lancet, the question " Why do cardiac 
miuTiiurs disappear during pneumonia or pleurisy*" 
I felt at once that the cause of my not hearing the 
murmurs more plainly in Dr. Canunann'a case, as well 
as in that of this other patient, was because they were 
obscured by some cause I then did not know. 

Other cases of cardiac murmurs disappearing or be- 
coming obscured during the presence of pneumonia or 
plemitis led rae to believe that it was in accordance 
with physical law. A patient with pleuritic effusion 
was sent to me by Dr. Otis for examination. I knew 
from a previous auscidtation that he had aortic ob- 
structive and aortic regin-gitaiit murmurs. At this 
time, however, they could not be heard. I wrote to 
Dr. Otis, stating these facts, and predicting that when 
the effusion was absorbed these murmurs would again 
return, which proved to be the case. 

On August 27, ISlU, I saw Miss Hall, matron of the 

Home for Soldiers' Children, in Fifty-seventh Street 

, near Eighth Avenue, with Drs. Charles McMillan, J. L. 
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Smith and E. Krakowizer. There were no heart- 
murmurs, but as all the rational signs of cardiac dis- 
ease, with increased area of dullness under percussion, 
signified hypertrophy, it was suggested that we shoiUd 
examine her for pnemnonia, and, upon raising her up 
and listening behind, it was clearly made out. I then 
predicted that, when the pathological results of pneu- 
monia were removed wo would be able to diagnosticate J 
her caitUac disease. This was afterward done, and 
Dr. J, L. Smith took notes of the examination, and 
upon her death, some months afterwards, was able to 
verify the diagnosis. He presented the heart, with 
history, to the Pathological Society, and a committee , 
was appointed to examine into the facts concerning the j 
disappearance of heart-murnim-s during the presence of J 
pneumonia and pleuritis, and to report. If my mem- f 
ory serves me, the committee reported in substance, in I 
the summer of ISOo, that iu some cases observed inj 
Bellevue Hospital, mm-murs grew feeble or disappeared I 
on the advent of pneumonia or pleurisy, but that it I 
was the opinion of the committee that this phenomenon J 
waso^ing to the feebleness of the heart and its fre-l 
quency, for in the cases noticed the pulse was 120 o 
more per minute. 

These reasons I had myself considered and rejected, 
for at the sanie. time that Miss Hall was ill I had an- 
other patient. O. B. H , who had liad for ; 

a double aortic murmur, whicli, when he was at-J 
tacked with pneumonia, di-sapiieai-ed. His pulsoi 
ordinarily was about fifty iu a minute, butdurin^g 
the pneumonia it rose as high as eighty, but noS 
higher. Drs. Charles McMillan and J. L. Smithl 
were also both cognizant of the facts as narrated.! 
The pliilosophical explanation of these phenomenatl 
occurred to me during the winter of 1.^04- '{IS, wiU 
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the following proof and illustration. The chest is a 
musical chamber, and may be represented by a violin. 
When the instrument is tuned and in order, its acoustic 
quaUties may be considered as perfect. If a watch or 
music-box be placed within the violin, auscultation will 
reveal the slightest jar or noise made by the works of 
the watch, or bring out wtth distinctness the low tones 
of the music-box. But if, while the ear or stethoscope 
is still placed upon the violin, water or sand be i)oured 
into its chamber, the sounds of the box or watch will 
grow feeble or disappear. The low notes of the music- 
box disappear entirely, as also does any jarring of the 
wheels of the watch. These phenomena are invariable 
because they are the result of acoustic law. Scientific 
medicine is the immediate professional want of our 
time. If acoustic law be apphed to auscultation in 
physical diagnosis, it will remove it from the domain 
of doubt or uncertainty. 



PART m. 

AETICLE m. 



DIAGNOSTIC AREAS UPON THE CHEST WALL 

Heart sounds are natural and indicate a normal I 
condition of the heart. Heart munnurs are not natuml I 
and indicate an abnormal condition of the heart, and I 
are diagnostic of stnictural or functional disease. ( 
These are elementary trutlis and yet most be borne in J 
mind, for in practi<;aJ application there is an endless-l 
variety which may leave us in doubt or in error unless f 
we refer back to them. 

We can imagine a true picture of the heart audi 
limgs acting \\ithout any intervening chest wall. J 
Placing the distal end of the stethoscope immediatQiy J 
against the heart over the source of sound, for im 
over the ventricle or over the aortic orifice, we not« 
the normal first-sound accomiianying the syatolic con- ' 
traction of the heaii;. We notice that the first sound I 
is formed within the ventricle and is heard over | 
eveiy part of it from which ever side we make our ex- 
amination. That the sound goes u-Ufi the cmrent of J 
blood info the awi-ta and passes along into the arteries J 
until it is lost in their minuter divisions. Now if w« I 
examine the same heart in its normal position within I 
the chamtwr wall, we will notice that we only have i 
direct conduction of soiuid at the base and apex beat, J 
and we rightly say tliat wo lienr the first sound over I 
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the base of the lieait intensified at the apes beat. At 
these points the heart comes against the chest wall, 
which conducts the sound into the ciixjumscribed areas 
of contact; from thence it is spread in diminished 
intensity over a laiger space tmtil it is lost entirely. 
Functional murmurs are heard in the same areas under 
the same limitations. 

But f i-eqiiently adhesions of the pericardial sac to the 
lung and the limg tn the cliest wall will form direct 
conduction into limited ai'eas above or below, or to the 
right or to the left of the apex beat and some distance 
removed. 

This condition may give us the peculiar phenomena 
of a distinct nmrmur over the area of adhesion, with 
normal apex beat. The only jiathological coudition is 
the sound -conducting adhesion, which phonates the 
natural iiitei-ior sounds of the heart which ai-e not beard 
otherwise, and which Iwing brought into the chest wall 
produces a simulated blowing murmur. This gives rise 
to eiTors in diagnosis, the murmur being mistaken for 
the sign of mitral regurgitation which the books teach 
us to look for in this area, but which in reality is behind 
and never in front as a direct mm-mur, which this Is. 
The error may be coiTected in this way. The apex" beat 
is not changed in location. There is no direct mmiiuu* 
at the apex beat,and the rhythm is unaffected. Another 
correction is that the treatment may cause the removal 
of the plastic exudation by which the sound is con- 
ducted and tlie murmms vrill then cease. But this 
takes some time. In all of these cases above supposed, 
the apex beat and the rhythm ai-e not changed, which 
are solid reasons for believing that the causes were 
extra cardiacs. 

We pass to the consideration of another class of 
murmurs also heard at the apex beat, because there 
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the sound is brought into the chest wall by impact 
the heai-t from witliin. These murmurs are of a 
hai-slier character than the blowing, and they imply 
sti'uctm-al change \vithin the heart, and are followed 
in a short time by change of the area of ai)ex beat, 
being i-emoved to the left with a perceptible loss of 
rhythm, and of the harmonious quaUty of the first 
soimd. Then we know that the heart is liypertrophied, 
and this denotes structural change within the heart, 
which threatens the life of the individual. 

I have used this illustration to show the method by 
wliich I prapose to continue the study of heart sounds 
and murmurs. In practice we are wbhged to study the 
heart sounds and murmurs through the chest wall 
chamber, subject to Umitations and alterations which 
may mislead us as to the truth. But if in the mental 
pictm-e which we are obliged to make in all cases, we 
may coirect and complete it by examining the heart's 
action and sounds and murmurs without any inter- 
vening chest walls, and apply the laws of acoustics and 
mechanics, we come directly to the truth. 

We can seldom do this by (Ui-ect experiment, but wo 
can do it pi'actically by applying the unvai-ying lawai 
of exact science. 

Examining the heart's sounds and murmurs over and 
through the chest wall, we must remember that the 
points of contact or attachments of the heart sac to 
the chest wall constitute diagnostic areas. 

They are windows through which the mind looks 
into this sound chamber, as it wei-e, and sees the secret 
action of the heart. 



1 



Ahea of the First Sound. 
The first sound is heard over the ventricle i 
greatest intensity at the apex beat. This ja the a 
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too, of most of the functional iniirmurs, and of aU of 
the intra-ventriciilar and niitral uon-i-egiu^taut. But 
as the heart is not pennanently fixed in its position, a 
variation of areas of intensity may occur without any 
Btructural change of tlie heart itself, as from being 
crowded from its place by effusions or morbid gi-owths. 
Inter-pleural adhesions frequently draw the heart fi-om 
its normal position mtbout altering its normal func- 
tion, dislocating the heart and conducting sound- 
Tibrations into new ai-eas, complicating opinions and 
constituting an endless source of mistaken diagnosis. 

Wlien adhesions happen to take place in such a way 
as to contiact in a certain dii-ection^upwards for in- 
stance — the heart and lunge together may be di-awn 
upwards mitil the apex beat may be felt and heard with 
greatest intensity between the fourth and fifth ribs. 

Or the adhesions may draw the heart in other direc- 
tions, changing the ai'ea of sounds and murmurs. 

Again the internal organs may not be displaced by 
any interior force, hut contraction of the chest- wall may 
bring it in contact with the heart and thus create new 
areaa of sounds and mumiurs. The areas of t^irdiac 
murmurs have greater variation tlian the areas of 
sound. Genuine val^Tilar murmms denote stmctural 
change, which is progressive and is followed by hyper- 
trophy. 

As the heart enlarges the areas change. Or adhe- 
sions attaching the pericaitlial sac to the lungs and the 
lungs to the chest wall phonate the murmurs into new 
Or, as sometimes happens, phonate the normal 
heart sounds into definite areas, simulating cai-diac 
murmurs. 

So it is readily seen that all the rules laid down in 
ixt-books for diagnosis of nuinnurs at the apex beat 
r near it, instead of being sure must have a veiy 
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elastic interpretation, if they do not ceaae to be rules 
at all. 

But the areas of obstructive aortic and of the mitral 
regurgitant mui-miu's of Cammami, are more definite 
and fixed, and consequently are of more importance in 



The area of aortic obstructive systolic and the area 
of aortic regni^tant diastolic murmurs have common 
jwints of commencement at the aortic ai-ea or the area 
of the second sound, that is, over the aortic valve. 

The obstructive extends across the sternum, or under 
it rather, and is intensified to the right of the sternum 
over vrhere the aorta emerges from under it. and just • 
befoi-e it dips backwai-ds under the lung in forming the 
arch. 

The area of regurgitant aortic diastobc commences 
at the same point over the aortic valve, and extends in 
an opposite direction, that of the regurgitant stream 
of blood- If we could remove the chest wall the 
muiTnur would have one invaiiable direction when ex- 
amined with the stethoscope, viz., that of the stream, 
of blood into the ventiicle which at that time woidd be 
empty and relaxed. Biit by conduction into the chest 
wall it is frequently varied according to the contact, 
and may be heard not only over the ventricle but even 
down to the apex beat. Sometimes it is heard only 
in the middle of the sternum, an inch and a half below 
the aortic valves. 

These variations are due simply to conduction of 
sound, that portion of the heart in wluch the mur- 
mur generates coming in contact with the chest wall' 
or the sternum at different points. 

The area of mitral obstruction murmurs, non-regur- 
gitant murmurs, intra- ventricular mmiiiurs. and the 
so-called mitral regurgitant mm-murs of BeUinghain 
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and succeeding writers, also the mitral dii-ect of Flint 
and others, extends fi-oin the apex beat to the left, 
sometimes to the angle of the ribs behind, sometimes 
to the right as far as the sternum. This area includes 
murmurs of great variety as to their cause and signifi- 
cance, but in all, the greatest mtensitj of the murmur 
is at the apex beat, except where the heart's sounds or 
murmurs are phonated into definite areas outside of 
the area of apex beat. The ai-ea of the first sound and 
the area of the intra- ventricular murmurs are the same, 
except in advanced organic disease of the heart. The 
mechanism of each is in the contraction of the heart 
over a ventricular cavity filled with blood, which it 
forces out into the aorta. If the heart is normal and 
the contraction is normal, perfect first sound is the re- 
sult. But if the heart is irregularly hypertrophied or 
dilated, or if there is disease of the mitral valve or de- 
posits of lymph upon it or upon the chordae tendinffi, 
then instead of the harmonious first sound, we will hear 
discords. 

If there are deposits upon the miti'al valve, or if it is 
thickened, or if its fi-ee edges are adherent in part, or 
attached to the choi-dae, or if some of the chordae are 
thickened or shoi-tened, or made tense irregularly by 
spasmodic contraction of some of the muscles of the 
heart, there will be unusual sound vibrations denoting 
the cause of the thscord, which may be accurately in- 
terpreted by the experienced auscultator. 

Occasionally the apex beat itself, with all its varying 
mmmm-s, the so-called miti'al du-ect, and mitral re- 
gurgitant of wiitere, witli all the rest, disappear from 
the front entirely. What has become of them ? 

Thissimple explanation will tell: Adhesions attachetl 
to the posterior wall of the chest contracting, with- 
draw the heart from the front chest wall, and, break- 
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ing the sound connection, of course all murmurs ceafie. 
This region has thus become the fable land of tlieories 
and fanciful diagnostics. 

Also the pulmonic area over the pulmonary arteiy 
and the left axmcle is sometimes the region of mur- 
murs, which have given rise to dilTervnt interpreta- 
tions, mitral regui-gitation, or pulmonic regurgitation, 
and quite a little controversy. M we direct our atten- 
tion to the anatomy, we wiU find that normally there 
is quite a depth of lung tissue over the heart and 
ai'teries at this point. Normal lung tissue is a non- 
conductor of sound. And in health there are no mur- 
xauTs over this area, but effused lymph, or plastic ex- 
udation, may result in making sound connection with 
the chest wall; and whether there are regm^tations 
through the mitral valve or through the pulmonic valve 
or not, murmure will be heard there wherever these 
adhesions are attached to the chest wall. 

They have no other significance, and are to be classed I 
with other accidental areas made by adhesions over the J 
fi-ont, or of any other part of the chest. 

Cammakn'3 Area. 

The tnie mitral regui^tant murmur is only heard 
beliind. to the left of the spine, and neai' it, with niax- 
inmm intensity between the 7th and Sth vertebi-ao. , 
This, hko tlie areas of aortic obstruction and aortic 
regurgitation, is fixed and invariable. It was first 
pointed out by the late Geo. P. Cararaami, M.D., of ' 
this city. It is a characteristic murmur like the aortic 
regurgitant, and like it Is formed by blooil lieing forced | 
through an ajterture in a valve imperfectly closing the \ 
auriculo-ventricular orifice. The stream of regurgi- 
tant blood strikes upon the side of the auricular wall i 
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which lies against the aorta and the oeeoph^us, and 
the sotmd is traostnitted bj direct ooodnctiaa tfaroogfa 
the inter-Tert^iral cartilage between the Tth and 8th 
vertebrs near the spineL It is aheofaiteljr diagnostic, 
and when it is heard there is always incapadtr of the 
mitral valre. There are no exceptions. The marmor 
is sometimes heard hr iodiinrt condoction as high np 
as the upper border of the Tth, and as £ar down as the 
lower bonier of the Sth, bat the greater intensity is 
always beard otct the intervening inter- vertebral carti- 
lage. If we coold remove the vertebras and chest waB 
and place the end of the stetbescope npon the side of 
the auricle, here alcme is where we would hear the 
murmur in its directness and greatest intensity. 

I have named this diagnostic epace, Cammann's 
area, which, like the aortic obstructive and the aortic 
reguigitive areas, is more fixed and more diagnostic 
than the intra-ventricular area in front, and is of far 
I greater value in diagnosis. If the chest wall were re- 
I moved we might place the stethoscope against the right 
' auricle, and hear the tricuspid regiugitation where it 
existe, or over the pulmonic orifice and hear the pul- 
monic obstruction and regurgitation; but practically 
they are covered by healthy lung and their murmurs 
are not transmitted to the chest wall, and they are 
never heard except through pathological results, such tva 
tumors, or consolidation of lung tissue, or by extviisivti 
adhesions which may conduct the murmurs into the 
chest waU, but without definite areas and rules for 
diagnosis. 

In summarizing we may say that there are four 
natural diagnostic areas on the chest waU. Ihe aortic 
obstructive, the aortic regurgit^uit, have tho aortic 
orifice as a point of union and depaituro, and C|Uti- 
mann'B area of mitral regurgitant nnmuur behmd, 
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between the seventh and eighth vertebrae, are fixed and 
practically invariable. The mitral non-regurgitant or 
intra- ventricular area, may be more or less changed 
by dislocation of the heart, which is frequently the case. 

The heart is a dual organ, the left and the right. 
There are two circulations, the systemic and the pul- 
monic. Each heart has two cavities, the auricular and 
the ventricular. Each cavity has a main door of entrance 
and of exit. Each door or orifice of the ventricle may 
have two murmurs, the obstructive and the regurgi- 
tant. Obstruction at the mitral orifice is shown by 
the mitral non-regurgitant murmur. 

The miuTOurs of the right heart are, no doubt, the 
same as the left, but they are lost in the non-conducting 
limg tissue, and are never brought to the chest wall 
except by accident. 
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Therapeutics of Chloridk of AaotosniM. 

Sal ammo>tac. muriate of ammonia, hytlroclilorate 
of ammonia, or, properly, chloride of ammonium, are 
designations of the salt some of the remedial powers of 
which I propose to consider in this paper. 

Our phannacopceia presents us with a variety of 
medicinal agents, and each has its measure of power; 
each acts in a specific way peculiar to itself or its class 
upon the living oi^anism, and is beneficial, or other- 
wise, according to the wisdom of the practitioner 
directing its use. 

Our knowledge of therajwutics is mostly empiri- 
cal; a priori reasoning has little to do in deteimining 
our choice of agents; a knowledge of their intrin- 
sic value is approached only after many ttials by 
different observers under many and different circum- 
stances. In this view, it may be asserted that all the 
remedies in common use are still upon trial. In en- 
deavoring to estimate the value of a remedy by the 
light of experience, in order to prevent hasty conclu- 
Bions, it is well enough to premise that many of the 
sick calls any practitioner may attend are either wholly 
imaginary, or of that class of diseases called functional, 
in which the " medicatrix naturce " ig frequently com- 
petent to perform a cure, especially when stimulated 
by the imagination; but that when a material, potent 
substance is requisite to remove a morhific cause, or 
impress a vital change upon the system, the dom.iin of 
fancy ends, and that of material facts takes its place. 
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The idea that all medicines are still and ever must I 
be on trial till we have arrived at perfection in our I 
knowledge of therapeutics is illnstrated in opium. 
How long has the poppy been the sweet soother of 
pain and care, giving balmy sleep to the wearied, ex- 
cited brain, and rest to the tired limbs; when fever 
rages, and every fibre of the body is ijuick with an- 
guish, how blessed is the repose it gives, how delight- ( 
ful the forgetfulness it brings I and yet it is but yes- 
terday that one among us taught lis its power in 
arresting certain forms of inflammation. Opium, one 
of the oldest medicines in use, is still on trial. Clark, 
even now, superintends its use at BeUevue, and shows 
the young physician that with it he can reduce the 
respirations to seven, and even to five, in a minute, 
and thus hold back the dart of the destroyer till the 
inherent power of natui-e comes in to assist in the 
restoi-ation of the patient to her family and friends, i 
Possibly, we do not even yet know all about opium. 

The use of ammonia as a remedy may l>e as ancient J 
as that of opium, but of that we are not assured, for. ac- I 
cording to " Stille's Therai)eutics, " " The sal ammoniac ■! 
of the ancients is supposed to have been rock salt, andl 
to have derived its name from the circumstance of its J 
being prociu-ed near the temple of Jupiter Ammon o 
Lybia. 

"The temple itself was called after the provincel 
Ammonia, ui wliich it was situated, a name which! 
signifies sandy. In the middle ages muriate of am-* 
monia was known as sal armoniacum, or Armenian ] 
Salts, in reference to one of its commercial sourc«. 
The Arabian physicians speak of its preparation from 
the soot made by burning (camel's) dung; of its appli- 
cation to the eye for the removal of Icucoma; of its ij 
use to cure relaxation of the palate, and of its pow 
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of determiumg the humors to the surface of the body. 
They also refer to its lieii^ mixed in a liniment of oil 
and vinegar, for the cure of itch. In modern times 
there is but Uttle i-ecorded of its use as a medicine until 
the last centxuy, when it became a favorite remedy 
with German physicians, and continues to be regarded 
by them as in many cases a profitable substitute for 
mercury, antimony, or iodine," 

In the fall of 1851 my attention was drawn to the 
use of mm-iate of ammonia by reading in " Watson's 
Pi-actice of Medicine " an account of his wse of tins salt 
in a certain form of face-ache which he disting;uishe3 
from neuralgia and tic douloureux, and then says: " I 
allude to this for the sake of saying that some years 
ago I was instructed by an experienced old apothecary 
that this face-ache might be almost always and speedily 
cm-ed by the muriate of amtnoma; a medicine that is 
seldom given internally here, although it is so much 
used in Germany; and I have again and again availed 
myself of this hint and been much thanked by my 
patients for the good I did them with this muriate of 
ammonia." Dr, Watson gave it in half-drachm doses 
three or four times daily in solution. As my object in 
tiiis paper is to bring this practical subject before the 
profession in a strong light, and give all the informa- 
tion I posses of the curative power of tliis valuable 
remedy, I do not know that I can do so more readily 
than by putting my own experience in the form of a 
narrative. 

I had just been appointed visiting physician to the 
Northern Dispensary, and I hail abundant opportimity 
of testing the mmiate of ammonia, not oiUy in the 
face-ache described by Dr. Watson, but also in other 
forms of neuralgia, even when of malarial origin. In 
most cases I was delightetl with the speedy reUef it 
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afforded. I was myself a martyr to the form of hemi- 
crania called migraiii, and frequently have been obliged 
to leave my work on account of it, and go home and 
take one or two doses of half a drachm each at an in- 
terval of half an hour, after which I was generally able 
to resume ray duties. I had during that fall a number 
of typhus-fever patients, and I noticed that many of 
them, on the second or third day after taking to bed, 
became unconscious and had low muttering delirium, 
etc., the usual symptoms of ship fever. It occurred to 
me that the muriate of ammonia might relieve tbeae 
symptoms; I used It and I beheve with salutary effect; 
it would frequently arouse them to consciousness. I 
gave ten grains in solution every half hour with beef 
tea and brandy, till the patient would awake and bo 
able to answer questions. I believed also that those 
treated with the ammonia were less liable to inflam- 
matory comphcations, and that it had a, permanent 
and happy effect till convalescence was established. 
This experience seemed to me to prove that this agent 
had a power not generally known, and tliat it must act 
on general principles, and I determined to test it in 
other and different cases. During the foUowing winter 
there was an epidemic of scarlatina thi-oughout my 
district, of a mild type, which I treated, as ray prede- 
cessor liad done before me, with chlorate of potarfi and 
anointing the body with lard. The success was re- 
markable, for out of raore than 1"0 cases I reported but 
three deaths. It seemed to me then that this was 
nearly a perfect treatment for this usually dreadful die- 
ease, but the following year there was another eiM- 
demic of more limited extent, but the mortality was 
frightfiU. In ray desiKiir I sought other remedies, and 
it occurred to me to add muriate of ammonia to the 
chlorate of potash, and the i-esult was eminently satis- 
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factory, for the disease was certainly more under con- 
trol with this combination than mth the chlorate of 
potash alone, especially when the treatment was com- 
menced early, in the anginous form; the enlai^ement 
of the glands and tumefaction of the neck were less, 
and there was less tendency to deep ulceration in the 
throat. Its eflfect in neuralgia about the head, and 
also its effect in ty^ihua fever, determined me that if 
Bun-stroke or insolation should come again under my 
care, I would use, with hope for rehef, muriate of am- 
monia. During the summer of 18S2 a number of casea 
of sun-stroke occurred in my practice, and I treated 
thran with this salt, in solution, in ten-grain doses 
every fifteen minutes. The result was happier than 
I had dared to anticipate ; all the cases treated with the 
ammonia, when not actually moribund, speedily re- 
covered. Many of my medical fi-iends also used the 
muriate of ammonia in insolation with happy effect. 
I furnished a very imperfect account of the cases 
which I treated dming that and the foEowing year, 
which was published in the N. V. Journal of Medi- 
cine for 1854. 

Having, in the foregoing experiments, satisfied my- 
self of the iK)wer of muriate of ammonia to effect vital 
changes in the human system when under the influence 
of disease, I conjectured that it must be by rapid ab- 
sorption into the blood, and thus by beiug carried into 
every part of the body, and by beiug brought into con- 
tact with the capiUary nerves, it. in some unexplained 
way, changed the altered condition of the blood, and 
at the same time controlled the cii-culation. In ex- 
plaining these \iew9 to my associates at the Northern 
Dispensary, I stated that should Asiatic cholera come 
again into my hands I should exjject happy effects from 
the use of the combination of muriate of ammonia and 
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chlorate of potash. It was not long before an oppor- 
tunity was afforded me. On the 23(1 of May, 1854, I 
was called to see an Irish emigi-ant wlio had landed the 
evening before, and was tlien staying with friends liv- 
ing in the rear of 8G Seventh Avenue. He had cold 
tongue, sunken eyes, sodden fingers, with frequent dis- 
charges from the bowels, which his attendants told me 
were bloody, and they said he had dysentery. I was 
unable to make a clear diagnosis at the time, but 
prescribed calomel and opium, and made an appoint- 
ment to call again next day; but the family becoming 
frightened took him to hospital, and he died on the 
way thither. On the 25th of May I was called to tha 
same family to see a Uttle girl ten years old, and found 
her in collapse. Mustai'd was appUed externally, and 
stimulants were attempted to be given by the mouth, 
but she died a couple of houi-s afterwards. The follow- 
ing day I was called to see the mother of the child, and 
found her exhibiting the usual signs of cholera. I 
hesitated to give her the mixture of mm'iate of ammo* 
nia and chlorate of potash, and prescribed, instead, 
acetate of lead iuid opium. She died the next day. I 
now resolved tliat the next rase should have the bene- 
fit of the mixture of chlorates. In a few days I waa 
called to see a German emigrant on the corner of Tenth 
Avenue and Twenty-first Street, and found him in a 
back basement, badly lighted and without ventilation. 
He was in collapse, was vomiting frequently, and had 
rice-water discharges from the bowels. I prescribed 
the following mixture; B.^Ammou. raurias., drams '2; 
potass, chloras., dram 1; aquacampb., oz. 4:; spt. eth. 
nit.; tr. opii camph, &&., oz. 1. S. — Tablespooufulj 
every half hour. 

When I visited him in the evening of the same day 
tlie vomiting had ceased, thei-e was sensible reaction,. 



THESAPttmcS dV CaLOKOM OF jUOIOSinL 371 

bnt be sOO bad oocaaotiai passages from the bowi^ 
The next morning he -was ooovaiescenL After ihis I 
steadily used this mixlai^ in cholera with ^ratif ving 
euccees. Sooie of Uie gentkanen connected with nie 
at the Nmthem Di^misarT also used it and wviv 
pleased with its effects It evidraitlT stiniulat*?^! the 
secretions, eqiecially those oi the liver an«] kidners, 
and its effect on Ihe circulation in collapse was nota- 
Ue. The late Dr. Cammann told me tiiat he ww; 
called up in the night, that siunmer, to see one of Itis 
neighbors in Fourteenth Street^ in consultatioa with 
the attending physician. The patient was in o)Ila|i^ 
and was sinking. Dr. Cammann advised th« raixtun* 
of muriate of ammonia and chlorate of pi>ta$h. Tito 
pulse was absent below the bend of the elhow, but after 
taking a dose of the mixture it coulil be felt ciwei>in>; 
again down the artery to the \vrist. when after a little 
while it would again disappear. This fact was ncrtitwi 
by both physicians for an hour or two. biit in tlie cud 
the medicine ceased to have its eflfect and tbe |>atie-nt 
died. In many of the successful cases under n»y caro 
it was the only medicine given, whilst in others it 
■would be instantly rejected from the stomach. an<l poi^ 
aistence in ita use had but little effect till after the ex- 
hibition of a full dose of calomel, wlieu the inixtum 
would be retained, and as far as I know therf wore m) 
bad results from the use of tlie two remedies at tlie 
isame time. ^ 

About thLs time I learned from my friend Dr. O. 0. E. 
Weber of the use of muriate of anmioiiia among tier- 
lan physicians in bronchitis and thitvat affections, and 
_. began its trial in ti-eating these tliseases in combina- 
tion with chloi-ate of potash, and was pleased with the 
result. In croup I had been in the lialiit of using iargo 
^oses of calomel accordijig to the method of 1>''- Bay 
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of Albany, In many cases it was speedily successful 1 
in, an-esting the disease, in othere a larger amount of I 
mercurial had to he given, and iu one case, at least, 
where, although the croup yielded, consequences fol- 
lowed that caused me to hesitate in repeating the treat- 
ment, and subsequently I tried the mixture of ammonia 
and chlorate of potash instead, and I was surpiisecl as 
well as dehghted to find its power a9 an antiphlogistic 
and deflbrinating agent quite as manifest as that of 
calomel, without any of its danger. 

In two years I noted twelve cases of croup in dis- 
pensary and private practice treated with the mixture I 
with but one fatal result. In all of these there were ] 
inflammatory symptoms, and I con.sidered them all to I 
be true croup, although I had the positive evidence of | 
seeing membrane in but two or tlu*oe instances; still ] 
there was a marked difference between these and false 
croup. 

A little girl, five years of age, the daugnter of one of 
my neighbors, had been suffering with hoarse cough 
two or three days, and was given domestic remedies, as 
it was considei'ed only a cold, but at four o'clock in 
the morning she became so much oppressed with croupy I 
cougli and breathing that her fatlier, becoming alarmed, 
called me up. The cough and breathing were chaiac- , 
teristic of croup, the skin was hot and dry, the pulse I 
full and frequent, the fauces were reddened, but there J 
was no api»earance of membrane. I sent for the fol- | 
lowing mixture: R. amnionic muriat,, drs, 3; pel 
chlorat, dr. 1; aqua-cinnamon, oz, 2; syr. g. acacise, 02 
2; syr. senegEe, oz. 1; and gave her a teaspoonful every 1 
five minutes, staying with lier until she had taken it 1 
a number of times; then, instructing the father to con- ] 
tinuc it in the same way until there should be either I 
evident relief or vomiting, I went home. At e' 
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"^ r^r will h ihiwi J ■ 

crjected matter; OcttC^ B ■ 
softaied mAdmi^ e^ a€ t 
inches hxig, andaMtOe mm An h^aniMihwii^ 
and thm was ako vhat appeved lo be the detntaB oC 
Aieoibruie. She had auupf coo^ thiuu ^bo u t ths 
day, azid the wl ii iii ^ wi 

but the oext d^ sbe was bady ooBvaleaoeni. I e 
doabi that this was a ease t€ true me m btanoos crauf^ 
and as no other mfJHrw iw wae naed, the effect of the 
nuxtore as a defifarinathig agent was, so tar, poatiTe 
aridence. Such bappy lesntts in 90 sfatnt a time, how- 
ever, are the eio^tioas and not the rule. T^ially a 
long^ COTitinaance of the mistute is DeccGsary before 
tiie appearance of loosened menil»'ane is manifeettxl. 

Sometimes in croop, as in choI^Ti, the niixtuiv had 
fio other effect than to iiTTtat« the stomach imtit :iflt>r 
I large doee of calomel was given. 

A boy twelve years old. at the Proiestant EiMSCopid 
Orphans' Home and Asylum, was noticed t*> l»e i-roupy 

I Wednesday, and was told by the matron to tjiko Ute 
, which is always kept in the institution neatly 

■ nse; he did so and seemed to be ivliev»>d. On 
%arsday evening he was again rroupy, aiid was Af^n 
»ider^ to take the mixture; being old eiumgh to wait 
__i himself, he was not watched, and as the incdioiiin 
ivaa very disgusting to him. he took it sivu-iiigly. On 
rViday morning aU tiie croupy signs were inritvwwl. 
, was the day for the ladies to meet and sew. A 
oessenger was sent to me, but in the moantiino, at the 
B^estion of many of the sympathizing laditw, he wm 
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given Coxe's hive syrup, and synip of ipecac and 
squills, alternately, till when I airived his stomach 
would keep nothing at all. I immediately gave him a 
large dose of calomel, after which he took the mixture 
and retained it. He was in a state of excitement with 
a constant cough of a ringing, brassy character; breath- 
ing was difficult and he s[x>ke only in a hoai-se whis- 
per; the fauces were red but no membrane could he 
seen. The medicine was continued at frequent inter- 
vals all night, and on Satui-day morning he was spitting 
up small pieces of softened membrane; the breathing 
was less difficult and the cough had lost its brassy 
cliaracter, though stiU somewhat croupy. The medi- 
cine was continued through the day and the next 
night, but at longer intei-vals, and there were more or 
less evidences of expectorated membrane, till Sunday 
morning, when he seemed much Ijetter; the croupy 
cough vras gone, ho could spe-ak in his natural voice 
and his bi-eathing was hut little affected. The medi- 
cine was discontinued and he was ordered nouiishing 
food alone. Still the boy was very much depressed ia 
spii'its and expressed his belief that he would never get 
well. About two o'clock on Monday morning I was 
called in haste and found liim with livid lips and cdd 
extremities, stru^Ihig for breath; while flapping rat- 
tles were heard over the chest; still his voice was not 
gone. He died iu about half an hour after I arrived. 
This was a case of true membranous croup. The mixture 
of muriate of anmionia and cWorate of potash had but 
little effect till after the exiiibition of the calomel, and 
then its action as a defibrinator was clearly manifested. 
On Sunday moming the larynx and upper part of the ■ 
trachea, at least, were cleared of membi-ane, and the 
fatal onset of suffocative dyspncea was owing to occln- 
gion of the smaller brouclmB, either from membraug 
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becoming loosened or from the bronchia being closed 
with tenacious mncus. It was pro!>ably an acute case 
of plastic exudation within the pleura. I could men- 
tion many other cases ot croup treated with the mix- 
ture of muriate of ammonia and chlorate of potash, all 
6howing more or less power of the remedy to relieve 
the little sufferers, but I deem these two cases sufficient 
to establish its value, as they are in a good degree a 
type of the others. 

In issy diphtheria made its appearance in New York. 
I had diligently read the British medical journals, no- 
ticing the many communciations describing the disease 
and relating the effects of the different medidnal 
agents used in combating it; a careful study of these 
\ cases had produced in my mind the conviction that the 
most effectual medicines employed were the cfdorates 
in some form, and especially the chlorates of soda and 
potash with the muriated tincture of u-on. Conse- 
L quently I was prepared to use what my experience 
I leads me to consider by far the most effectual combina- 
I tion of chlorates, the mixture of muriate of ammonia 
I and chlorate of potash. 

I treated the first cases that came under my hands 
with the mixture, and I was not disappointed in the 
' good results I had hoped from it. I sometimes added 
[ to the mixture muriatetl ■ tinctiu« of iron, and some- 
1 times gave iron and quinine in another form sepa- 
rately, always giving stimulants aud nourishment, but 
the benefit of the mixtui-e was notable, and occasion- 
ally marvellously prompt in removing membrane from 
' the fauces in a few houi-s, but generally about two 
I days of medication was required, while in some long 
I and persistent treatment was necessary. I saw it both 
' in private and disjwnaary practice, and it appeared as 
an epidemic several times at the Orphans' Home. I 
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varied the treatment myself by using that wliich had 
been much praiseti by others, and watched the effect 
of other modes of treatment in the hands of other 
practitioners, but I have uot yet seen any one form of 
medication that in my estimation filled all the requi- 
sites for success so well as the mixtm-e of animouia and 
chlorate of potash. i 

There is a form of diphtheria in which the tendency 
is for the membrane to extend into the larynx and air 
passages, and has been termed, I think properly, diph- 
theritic croup. When the membrane appears in the 
air passages below the epiglottis it differs in no way, 
so far as I know, from the membrane of croup, and I 
consider it quite consistent with the existing facts that 
there should be true diphtheritic membrane above the 
epiglottis and tiiie croup membrane below, during the 
same attack. No one who has seen much of this dis- 
ease need be told that when in a case of diphtheria the 
voice becomes hoarse and whispeiing, the breathing 
difficult, and the cough croupy, that the case is one 
of great gravity, for these signs indicate the presence 
of membrane in the larynx; in fact they ai'e tlie signs of 
membraneous croup, 

I have seen cases in diphtheritic croup, as in true 
croup, get well using no other medicine than the mix- 
tm-e of muriate of ammonia and chlorate of potash, 
but I Iiave also seen othere die imder the most jwrsistent 
use of this medicine. 

On account of the disease being diphtheria, I had 
hesitated to ase calomel, as I had done successfully ia 
true croup, but a number of unfortunate cases deter- 
mined me to use more decided measm-es; to give calo- 
mel and tai-tarized antimony in combination, in one or 
two doses, and. after thus forcing an entrance into the 
system to complete the treatment with the muriate of 
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aiurnonia and the chlorate of potash. Such a case oc- 
curred to me in January last. A little gu-l, eleven 
yeai's old, had sore throat and swollen tonsils on the 
18th of January. She was given the mixture. On 
the 20th of January membrane covered the tonsils, 
and was continuous over the walls of the pharynx. 
The mixture was ordered in lai'ger doses, and at more 
frequent intervals. The pulse was full and bounding, 
for the child was naturally robust. On the evening of 
the same day the symptoms bad rapidly gi-own alaiTo- 
ing, the voice was husky, and the breatbuig was be- 
coming difficult. It seemed to me that the anmionia 
and chlorate of potash did not enter the circulation. I 
prescribed two powders, each containing two grains 
of calomel and one-sixth of a grain of tartarized anti- 
mony, with ten gi-ains of pulverized sugar, to be given 
at an interval of three hours, the mixture to he given 
in the meantime every half hour, one tablespooufuL 
In the morning she was weary, but the voice was clear, 
the breathing was improved, and the appearance of 
the fauces was clianged, being of a brigliter red color, 
and the membrane was becoming detached. She con- 
tinued the mixture one tablespoonful eveiy two hours, 
and made a i*apid recovery, for on the 22d she was 
fairly convalescent. 

The following notes were made by Dr. Ciunmings, 
the able House Surgeon of the Demilt Disi>onsai7, in 
two cases lately occurring in his practice, and as they 
are independent testimony, coming from an obsei-ver 
without theory or prejudice, I offer them as con-obora- 
tive of the value of the mixture of muriate of ammonia 
and chlorate of potash as a remedy in serious forms of 
diphtheria. 

Case I.— Diphtheria affecting the larynx terminating 
in recotwi-y,— December 25th, 1863. Saw for the fiiTit 
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time a lioy, August Wel)er, aged tliree years anrl four 
months, who h;u] been ill for four days, complaining 
of symptoms referable to the thi-oat. It was eleven 
o'clock at night when I flret saw him; parents stated 
that he was much woi-se this evening than he had 
been previously. Croupal respii-ation and cough were 
both well marked; face expressive of much anxiety 
and Ups livid; pulse 120 per minute and weak. The 
subniaxillaiy region was much swollen; the voice also 
hoarse and indistinct. On opening the mouth the ton- l 
silg were seen to ho tumefied and covered by a false 
membrane of a whitish color; the pillars of Uie palate | 
were likewise covered with false membrane. 

From the fact that the disease was so advanced and 
the lai-yngeal symptoms so severe, an unfavorable 
prognosis was given. The child was oi-dered four \ 
grains of the chloride of ammonium and one and one 
fourth grain of the chlorate of potassa every half hour, 
in a teaspoonful of camphor water, also five drops of i 
tlie chloride of iron every four hours. Fomentations , 
were hkewise directed to be appUed to the neck. 

December 2i5th, V a.m. Foimd the patient a little I 
more comfortable, but the fauces presented pretty 
nearly the same ai>i>earance as on the previous night; 
the face was very pale, but had not quite that lividity 
which was observed at the former visit: child took 
liquid food greedily, and had experienced great desire 
for sleep during the niglit. The same medicines were | 
continued, and beef tea and milk pmich also ordered. 
Saw the child again that night; cough and breathing j 
distinctly laryngeal, yet the obstmction to respiration 
did not seem quite so great as on the preceding night. 

December 27th. Patient was decidedly easiei^ had | 
passed a tolerably comfoi-table night. Respiration leas j 
etridulous; cough had a little more of a moist character^ J 
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membranes seemed to have diminished in extent, and 
to appear thinner and somewhat detached at their 
edges; appetite still good; directed to continue the same 
medicine. 

On the 29th of December the tonsils and throat had 
become completely free of the false membranes, and 
the child was still improving, although the croupal 
cough remained. 

Chloride of ammonium and chlorate of potassa were 
ordered in the previous doses eveiy two hours. Quinine 
was also given as the appetite of the child was failing; 
iron continued. 

January 3d. Bronchitic rales were now heard. 
These disappeared in a few days under the influence 
of general counter-irritation and expectorants. The 
croupal cough continued imtil Jan. 7th, when it had 
entii-ely disappeared and the child was dismLssc^l from 
my care, with directions to take the iron a wt^*k longer. 
Since then I have heard from the child, who remains 
in perfect health. I would arid therfi were in the hoase 
where this boy lived four other children suffering with 
pharyngeal diphtheria, under my care, at m-aily the 
same time, all of whom recovered, the same treatment 
having been pursued. 

Case n. — Diphtheria involvinrj the lamyr terminat- 
ing fatally. — December '^nh, l^^'^Z. Was call'r^l to see 
Maiigt. Qainn« aged four years and ei;:ht inontlis 
This child had been .suffering vrixh H/>n.- tliroat five 
days; could not learn tliat hhe lia/1 exjxrri^rnced any 
fever. 

This patient exhibited de^id^r^l »triduloas bn^athing. 
inspiration and expiration Ix-iug Jx^ili v^rrv innrh pro- 
longed, a ringing cn/ujjal coij;rh, an'] Xh^i voice v/as 
quite extinguishe^l. Th^r lips w^rnr livjrl. t}j<f ^.y-s 
prominent, the head thrown l^;ji^:k. and t/j*; whole ex- 
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pi-ession one of great distress. The pulse was frequent 
and feeble. On inspecting the fauces, a dense gi'ayish 
wliite menihraue was seen covei-ing the tonsils and 
pillars of the palate, not patchy, but continuous; there 
were also briiUes across the [wsterior pharyngeal walls, 
and tlie u\Tila was enveloped by a layer of membrane. 

An unfavorable prognosis was made in this case. 
Death seemed immineut from the obstniction in the 
laiynx. 

Tlie patient was given five grains of chloride of am- 
mouiuni and one grain emd a foiu'th of chlorate of 
potassa every half hour, in a teaspoonfid of syrup and 
water. Five drops of the chloride of iron were given, 
in the same vehicle, every fom- horns; milk pimch and 
beef tea were also oi-dered. The next day, when the 
child was visited, its general appearance had a little 
improved, although it had experienced several attacks, 
thi'eatening suffocation, duiing the night. The respira- 
tion seemed a little less difficult than on the preceding 
day, not much change was ol)ser\'ed in the conflition 
of the thi-oat. The respiration now continued steady 
to improve, and on the 2(1 of January the membrBlM 
was evidently disappearing on all parts accessible to 
the eye. The chloride of annnoniuni and chlorate of 
potassa were now given in half of their previoiis doses. 
The iron was continued as before. As soon as the 
difficulty of respiration was somewhat relieved, tli© 
child exliibited a great tendency to sleep, both day and 
night, showing the severe toxaemic effect of the diph- 
theritic virus. 

On January ith no membrane was visible, and the 
breathing of the cliild had become perfectly calm; all 
cough had likewi.se disapjieai-ed. There was now no- 
ticed on the left tonsil a small j^erfoi-at ing ulcer, look- 
ing as though it were borod or punched into the gland. 
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There was also paralysis of the muscles of the palate, 
occasioning much difficulty in swallowing, producing 
a cough and regui-gitation of food through the nostrils; 
a rauco-purulent discharge, at times streaked with 
blood, also issued frain the nostrils. Quinine, in addi- 
tion to the iron, milk punch and lieef tea, was now 
given; the cliloride of ammonium and chlorate of 
potassa were discontinued. Jan. 6th, the ulcer con- 
tinued to increase in extent and dejjth, and other ulcera 
were seen starting around the original one; discliai^e 
from the nostrils more streaked with blood; moist 
bronchitic rales were now heard for the first time, 
apparently not much embarrassing the respiration. 
Patient continued weak, but took medicine and nour- 
ishment very well. For the bronchitis gentle counter- 
irritation to the chest and stimulating expectorants 
were employed. 

January 8th.* Rales distinctly heard, seemed to 
involve the smaller bronchial tubes on one side; no 
dullness on percussion; no gi-eat difficulty in rospira- 
tion; child pale and weak; pulse frequent and feeble; 
same treatment continued, with injunctions to give an 
adilitional amount of stimulants. 

January 9th. Visited the child at 13 M., who seemed 
rather more conifortable than the day before. The 
child continued quite comfortable, as I understood by 
the parent, until 6 p. m. , when immediately after taking 
food it died, dropping off as though in a state of 
syncope. 

These two cases seera to me to illustrate the efficacy 
of chloride of ammonium in promoting the separation 



■ These rilles were undoubtedly Inter-plenralpliuttic. but at that 
tiiue I had not yet learned their true aiguificatioa nor had Dr. 
Cumiulngii 
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of the diphtheritic membranes as well as in relieving 
the swollen condition of the paits on wliich they rest. 
In the last case the reUef to the lar>^lgeal obstruction 
commenced almost immediately upon its administra- 
tion, although the child subsequently died of blood- 
poisoning. 

I am in the habit of employing it in all cases of 
diphtheria, as I know of nothing that answers the 
above-mentioned indications equally well, 

Isaac CuuMiNas, M. D. 

Debhi-t Dispknsabt, Feb. let, 1801, 

I have been constantly in the habit of giving muriate 
of ammonia, alone or in combination, in all fonns of 
inflammation, not depriving myself, however, of the 
choice of more at:tively efficient agents when the cases 
seemed to retjuii-e them. 
* In pneumonia it acts pi-omptly and efficiently, and 
also in sub-acute pleuritis; in congestion of the brain 
it frequently affords prompt rehef, Eren in acute 
meningitis of children it acts with apparent benefit, 
lowering the pulse and preventing convulsions. In 
tubercular diseases of all forms I deem it decidedly 
beneficial, and especially in phthisis. During the last 
five years I have ha<l large experience with the muriate 
of ammonia as a remedy in tubercular phthisis at the 
Demilt Dispensary, m the class of chest diseases, with 
the result of confirming my confidence in its remedial 
power. No other single agent has l>een so beneficial in 
my hands. I prescribe it with wild cheny bark in cold 
infiision given at fi-eqiient intervals.* 

I beUeve nmriate of annnouia to be essentially a 
blood medicine; it must enter the cii-culation to pro- 
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iluce its effect, and this is tlie only explanation I have 
to offer for its apparent benefit in diseases of such op- 
posite types. I believe it acts as a catalytic and also as 
a resolvent; that as a catalytic it accomplishes its work 
of arresting inflammatory action witliout any such 
destruction of blood corpuscles as is done by mercury. 

Mialhi estimates that one-thiixl of the blood corpus- 
cles of the body are destroyed by placing the system 
under the influence of raei-cury. If that Ikj true, chlo- 
ride of ammonium is much the safer agent, esijocially 
in debilitated constitutions. As a resolvent it is be- 
lieved by GeiTnan physicians to act u^jon glandular 
swellings and recent tubercle, and my favorable ex- 
perience ^vith it leads me to adopt that view. 

I have mostly used it as an internal medicine, but 
in some cases I have thought it produced good effects 
in the bath. '* Dr. Giesler used it in the form of vapor 
by inhalation in chronic catarrh, and never found it 
useless." He also recommends it in some forms of 
rheumatism, and in strumous ophthalmia. Dr. Noegge- 
rath, of New York, has used the vapor of muriate of 
ammonia successfully in some cases of dijihtheiTa. It 
is rea<lily vaporized by placing it on a hot metallic sur- 
face, and it strikes me that this moile of using it, in 
some cases at le-ast, must be preferable to any otlier. 

Some years ago, Dr. Batchelder, of New York, men- 
tioned to me that the iodide of potassium was more 
energetic and produced its chai-acteristic effects in 
much less time than usual, when mi-xed with an equal 
or larger amount of cliloride of ammonium. I have 
satisfled myself many times since of this fact, and also 
that it energizes tlie action of other remedies when in 
combination, as in chlorate of jwtass., nitrate of jiolash 
and the muriated tincture of iron. A mixture of 
muriate of ammonia, nitrate of potash and senega root, 
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colored with cochineaJ, is sold as acommon remedy for 
influenza or cold in the head, I am told, from the 
drug-8hop3 in the towns along the upper part of the 
Hudson River. It was a favorite prescription of the 
late Dr. White of Hudson, and is known as " White's 
Red Salts." Half anoimceeach of these articles, with 
liquorice root to disguise the taste, may be infused in 
a pint of water; dose one tableapoonful evei-y fifteen 
minutes for an hour or two hefore going to bed gener- 
ally relieves a patient with commencing influenza, and 
he awakes in the morning well. All sm-geons are 
aware with what energy a saturated solution of muriate 
of ammonia and bichloride of mercury will act as an 
escharotic. 

Muriate of ammonia has been held in high estima- 
tion by German physicians for more than a hundred 
years. At the close of the last centiuy Gmelin said of ■ 
it, that " it is by far the most powerful of saHne prepa- 
rations, whether as an internal or external agent." 
" Bocker considere its thei'apeutdcal action to depend 
upon its quickening the moulting or waste of mucous 
membrane, and on this account its proti-acted use in 
young people especially is to he avoided." This view 
I believe to he mere hypothesis, not borne out by 
experience. "OsterUn states that by mistake one 
of his patients took two ounces of muriate of am- 
monia at a single dose without any other result than 
trifling cohc and some watery stoob." " It is praised ■ 
by Gmelin for its efficacy in intennittent fevers." " d 1 
11*51 M. Ai-an experimented with it and considers that I 
the results indicated that it posses.sed some and not a 
little power over intermittent fevers." "Jacquot, also, 
in 1851-2, used it in treating soldiers of the .French i 
army occupying Rome, The results consisted in the \ 
abrupt cessation of the pai'oxysms in six out of twenty- 
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one casee, but in two of the six cases the attacks re- 
tximed," 

In 1S55 Dr. Alexander Lindsay published in the Glas- 
gow Medical Journal, an article on the " Physiological 
and Therapeutical effects of the CUoride of Animoni- 
um," " Dr. Lindsay and two inteUigent pupils made 
V. experiments on themselves, taking the chloride in 
medicinal doses, being in a state of health, and care- 
' fully regulating their diet, etc. On the second day 
after beginning the medicine a buoyancy oE the system 
was experienced that rendered the ordinary pursuits 
a pleasure, and fitted the body and mind for increased 
exei-tion." "The feculent discharges were in all much 
augmented, the appetite was much impi-oved. In two 
the force and frequency of the beai't's action were 
diminished. The rate of the pulse in the gentleman 
employing the smallest dose was accelerated. In all 

I the urinaiy secretion was increased. The dose was, in 
one IS grains per day; the second. 13^ grains, and the 
third nine grains." This is the only record that I am 
aware of in which experiments have been made with 
chloride of ammonium on healthy persons. Dr. Lind- 
fiay used the remedy in many and various diseases, and 
is much pleased with the results. He combined it with 
tartarized antimony and morphia. Dr. Walshe says, 
*' Muriate of anmionia has appeared to me to be useful 
in two apparently opposite ways — by promoting ex- 
pectoration when deficient, by controlling its amount 
when excessive." In the "Astley Cooper Prize Essay," 
for 1S56, on "The Cause of Coagulation of the Blood," 
by B. W. Richardson, M.D., it is shown bya number of 
experiments that fresh-drawn blood gives oflE fi-ee 
ammonia diu'jng the process of coagulation. It is 
[ also shown that the addition of ammonia to the 
c blood retards the coagidation according to the amount 
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used; that ammonia added to coagulated l»lood will 
cause it to again become fluid, and that it will again 
liecome coagulat«d when the added ammonia has i>assed 
off in vapor, " That ammonia is evolved from the 
blood," saya his reviewer, "on its being ■withdrawn 
from the vessels and exposed to the air, has been 
proved moat satisfactorily by Dr. Richardson's ex|»eri- 
monts, which have been so multiplied and varied as to 
exclude all sources of fallacy." 

These experiments go to show that ammonia is 
necessary to healthy blood ; that in excess it is mpidly 
thrown off in the excretions, and in this way it is not 
allowed to accumulate unduly; that ammonia, taken 
into the system in whatever form, is thrown off as 
fi-ee ammonia, and this may explain why its combina- 
tion with other agents so increases and energizes their 
iihaiacteristic effects. 

Dr. Ozier Ward, in. the London Lancet for April 
1S59, says: " Ammonia had never been considered to 
be a normal constituent of the blood, as its presence 
had not been detected except after death, in cas^ ot 
typhus, cholera, meliena, and other diseast^s of a putrid 
character, until Dr. Richardson's recent discovery 
that healthy blood owes its fluidity to the presence of 
aiiimonia." In si>eaking of its tliei-apeutical effects, 
he says. Anally; '' Tlie hydrochlorate, which is the least 
easily decompo9e<l, is probably the most useful of the 
salts of ammonia, as it not only possesses the stimulant, 
n'solvent, secernent pii)perties of the others, but, ow- 
ing to its combinatinn with cMoiine, is endued with < 
tonic powers, by which its prolonged vise, unlike that ' 
of the other preparations, is attended with invigtjratii^ 
effects both to mind and bo.ly, and that it forms an 
excellent s\il)stitute tor meivvuy, in cases where this 
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medicine is inadmissible from its tendency to produce 
cachexia." 

Perhaps this record of my own experience, with 
notes of that of other observers at different times and 
in different places, may help to show that miniate of 
ammonia, known to the ancients, much valued by the 
Arabian physicians of the middle ages, and again in- 
troduced into practice by Grerman physicians a centmy 
ago, is still upon trial, and that facts are accumulating 
which promise to elevate it into a prominent place in 
our pharmacopoeia.* 

* After so many years since the publication of this article I have 
it still in constant use. In cold infusion of wild cherry bark, six- 
teen to twenty grains to the ounce, half ounce doses of the mix- 
ture, it is of great service in inter-plcural plastic exudation, and 
in the early stages of fibroid phthisis. Many cases get well with 
no other medication. When this article was written, muriate of 
ammonia* was used in medicine in New York only in washes and 
liniments. It is in such general use now, and so favorably, that 
its advocacy in this article seems strange and unnecessary. 
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Therapeusis op Mercury. 

The physician needs powerful medicines to control ' 
disease; none the less because he beUeves in " vis medi- 
catrix natui-ffl." We i-equire of the surgeon that his , 
knives be sharp and that he have skill to use them — 
that he use them not on wrong or slight occasions. In 
the armamentarium of the physician there is no other ■ 
agent having the jxtwerfully sedative and at the same 
time the delicately alterative effects which belong to , 
the different preparations and doses of mercury. 

It lias been said of the steam-engine that its adapta- 
tiveness is universal. It can be made to engrave tliG 
delicate tracery of a seal, or to lift a man-of-war out of 
the water. We may say the same of electricity — its 
power is unlimited, its jwwer and adaptativeness to 
nice results is marvellous. So also may we say of J 
mercury as a medical agent foi' the control of diseases. 
Tet there is no other remedy against whicli there ia J 
such a violently unreasoning and imwise prejudice i 
against mercury, especially against the most useful of I 
all its preparations— the niUd chloride, calomel. 

How absurd would be popular prejudice against the I 
steam-engine or against electricity t Are they not I 
]>owerf ul for destruction of human life if misdirected 1 1 
Yet they are our obedient sei-vants for good under in- I 
telbgent direction. So is calomel. 

Calomel may be given in drachm doses, and save life 1 
when no other remedy can do it, and no hamifid result | 
follow. It may be given in one-huudi'edth part of i 
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grain doses with the nicest aacertaiuable effects. It 
simply needs to be wisely adapted to the necessities of 
the case for its exhibition. 

Pleuro-pneuraonia, which has prevailed for twelve or 

fifteen years epidemically in New York, is controllable 

in the worst cases only by the sedative action of calomel. 

This agent is the sheai-s that may clip the locks of 

I the destructive Samson, 

Dr. Graves, on large doses of calomel in acute in- 
' flammation, says ('"A System of Clinical Medicine," 
Dublin, 1S43): " The following remarks derived fi-om 
very extensive opportunities of obsei'vation apply not 
to tiie treatment of chronic diBeases, nor to that of in- 
flammations, either slight in degree or occupying parts 
tnot essential to Ufe, but to those violent attacks of in- 
flammatory action which so often prove fatal in the 
course of a few days or even hours by destroying the 
texture and function of vital organs. 
*' If a person is seized, for example, with very acut« 
pericarditis, how unavailing will be our best du-ected 
efforts imless they be seconded by a speedy mercuriali- 
zation of the system. If, on the contrary, the practi- 
tioner defers the exliibition of calomel or insufficiently 
tises it, then will he have occasion to regret the conse- 
quences, and ivitness either the speedy death of his 
patient or his condemnation to the sufferings entailed 
on him by adhesions, valvular disease, and other 
Bequelae of badly-treated pericarditis." 

I well remember my astonishment when thirty years 
ago the late Dr. G, P. Cammann ordered a large dose 
of calomel in an attack of intercurrent pneumonia in a 
case of chronic phthisis; and my gi-atification at seeing 
tthe disease successfully controlled thereby. It was, 
Mrhape, the most practical of all the valuable lessons 
IRrhich I received from him, 
19 
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Dr. Graves coiisiJered the speedy mercuiialization off 
the patient as necessary He quotes Dr. Johnson'sl 
classical work on the " Diseases of Tropical Climates.* 
which says "we ought to affect the constitution de-1 
cidedly and as speedily as possible by means of calomel, I 
given, not in small doses often repeated, but in dosea i 
of a scruple, once or even twice daily." 

But in the sedative action we do not contemplate 
mercurializaiion in the sense of ptyalism or salivation. 
And if that should occur it is accidental and is due to i 
an unfortunate idiosyncrasy of the patient. I 

The admirably se<iative effect of calomel when! 
needed is best seen when it is placed dry upon the 
tongue of the patient; then, like the touch of the wand 
of the magician, it instantly changes the conditions of 
death to those of life. There is no absorj)tion of the j 
medicine, no exhausting purgation, no salivation. 

The temperature at once begins to fall, the heart to I 
gain strength, the plastic exudations upon vital organs I 
to be reabsorbed, and the course of life again runsl 
smoothly on. Of course it should not l)e given in anji 
case where simple means would answer. 

We may say the same of any medicine. But some I 
forms of inflammation of vital oi^ans; of the brain, oCj 
the heart, of the lungs or kidneys, or some forms otl 
dysentery or fevers, may be speedily fatal, if not ar-T 
rested eai'ly in the attack. In that supreme momenil 
there is no choice; there is but one remedy. If the! 
physician hesitates then, or searches for other reme-1 
dies in obedience to popular prejudice, the favorabla. 
moment may pass and the patient be lost. But surely! 
the accident of salivation is nothing, even when severe^! 
in comparison with the death of the patient. L 
teeth, or necrosis of the jaw, or cancrum oris, do nol 
follow the use of the sedative action of calomel. Su(d 
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untoward results come from the poisonous effect of 
calomel, given in repeated smaller doses. There was 
a time when abuse of this powerful remedy was not 
uncommon. But such ia not the case now. The acci- 
dent of salivation, which may occur when one or two 
large doses may bo necessary, is not destructive to 
tisues, bones, or teeth. It ia simply an annoying in- 
, convenience. 

The poisonous effect of mercury is not its sedative 
effect. Any one who has seen twenty, thirty, or even 
sixty' grains of calomel placed on the tongue, at the 
right time, in a case requiring its use, cannot help being 
gratified at its beneficence and its power to save. It 
has no unpleasant effect, simply the ixitient gets well; 
and the change is so quiet and so complete that we feel 
doubt almost that there ever had been such danger. 

When in the judgment of the physician the time has 

arrived for the use of this gi-eat remedy, it should not 

be delayed, and the dose should not be scrimped. The 

dose should be ample. Om' feare of public prejudice 

I raake us cowardly, and we sometimes make the mis- 

[ take of giving too little, and so may do hai-m. The 

I email dose at that time is dangerous in letting the time 

[ for successful action pass by. It may have to be re- 

1 peated, and the poisonous effect of mercury may take 

There is no danger in the largest dose when it 

is needed. 

Small doses given in combination with opium, may 
be very serviceable. Calomel one half a grain, with 
five grains of Dover's powder, may be of decided bene- 
fit, given according to the needs of the case hi progres- 
sive inter-pleural fibrination, or fibroid phthisis. 
But the combination of calomel, tartar emetic, and 
I nitrate of potash, mentioned by Dr. Rush in 1800, as 
I the fever powder qf Pa, (Jenl. Hosp., and which he 
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xised iu treating succesafully what he called consump- 1 
tion in the third stage, is admirable in fibroid phthisis ^ 
of any stage. 

This combination may be given with effect when the ' 
calomel may not exceed the one-hundredth of a grain, i 
In the PolycUnic Dispensary we have this combinatioa 
ready in the form of tablets for convenience. 

The stronger tablets (No. 3) contain one-fifth of a J 
grain of calomel, one-thirtieth of a grain of tartar-j 
emetic, and five grains of nitrate of potash. The tablet! 
is made up with sugar, gum acacia, and licorice. 

The second in strength (No. 2) is just half the amount^ 
of the first, and the third (No. 1) one-fom-th. TheyB 
are allowed to dissolve on the tongue. 

Bichloride of merciuy dissolved with muriate of a 
monia, in Huxham's tincture of bark, is also a very* 
serviceable combination, and may be given alternately I 
with iodide of potash, as in syphilis. Fibi-oid phttiisial 
is frequently the result of syphilis. But whether i 
given case is so or not the treatment is equally benefi-] 
cent. 

Mercurial inunction I have used more formerly thj 
at present. It is not so manageable and the dose is noil 
so sure as when given by the mouth or on the tongue, f 
But it can be used, as may also the mercurial vapor, inJ 
some cases with singulai' benefit. 




Thuja Occidentalis. 
Abbor-vtt-e, or American white cedar, has for more 
than a hundred years been a remedy in use for a variety 
of aihnents. It grows indigenous over the Canadas 
and the United States. The terminal twigs and green 
leaves may be made into a tincture with alcohol (95 per 
cent). 

From this a fluid extract or an elixir may be formed, 
and used as a medicine. As an ointment or as tinc- 
ture it has been applied to indolent ulcers, to warts, 
and to polypi with supposed benefit. The tr. or fluid 
est. applied to an indolently inflamed pharynx, with 
engorged tonsils, on cotton or by the spray, gives im- 
mediate i-eUef. A method of applying it is to wind 
Bome cotton batting upon the end of a wire or a probe, 
[ and charge it with the tr. or fluid est., then requesting 
' the patient to take a full breath, and while holding the 
mouth open, to quickly pass the charged cotton over 
the ton^s and pharynx. Upon withdrawing the 
probe let the latient shut his mouth and breathe slow- 
ly out through the nose. 

When there is laryngeal and nasal catarrh combined 
with engorgement of the pharynx the vapor reaches 
distant parts in the nasal passages in breathing out, as 
well as in the lamyx in breathing in, and gives reUef. 
The engorgement and color of the pharynx and tonsils 
are instantly affected. 

This remedy has been used with supposed benefit in 
certain forms of malignant diseases cbai'acterized by 
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engoi^raent and hemorrhage. I have seen cauliflower 
excrescence disappear in a short time under its influ- 
ence, and it seems to arrest the tendency to bleed. In 
the early st^e of fibroid phthisis characterized by sud- 
den attacks of congestion, hsemoptjsis, and plastic ex- 
udations within the pleural cavities, I have seen these 
alarming conditions disappear in a very short time 
while giving the patient twenty or thirty drops of the 
strong tr. or the fluid est. on sugar or in oil or in cream 
every three or fom- hours. When the pulmonary con- 
gestion is complicated with suppression of the mensee 
the exhibition of thuja may give relief to both condi- 
tions speedily. 

I have known cases of pulmonary engorgement, 
with haemoptysis, with moist and abundant rAles 
over the chest, to be greatly relieved with two or 
three days' use of the thuja supplemented with tei'e- 
binthinate apphcations externally. The abundant 
moist riles disappearing so speedily would seem to in- 
dicate that this remedy has power over recent plastic 
exudations for their removal, and in this way arrest 
hemorrhage. Although not a specific for cancer, or 
tubercle, or fibroid, so far as I know, it may be found 
to be of great service in controlling these diseases by 
reUeving the system of hypersemia and the hemor- 
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Bronchorrhogla, treatmentot, 114 
Bronchorrhagia in tumors, 107 
Brousaais' classification of phthi- 
sis, 138 
Calomel in plastic e^cudation, 68 
Calomel, sedative and absorbent 

action of, 68 
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Cardiac movements, c 



i of. 



Cardiac murmurs, functional, 304 

Cardiac murmurs, 304 

Cardiac murmurs, 104 

Cardiac murmurs, variety in in- 
tensity of, 303 

Cardiac sounds, Ealford on mech- 
anism of, SSI 

Cardiac sounds, rhythm of. 194 

Cardiac valvular disuase, danger 
in, 218 

Chest, acoustic properties of. T6 

Chest, the, as an at-oustic instru- 
ment, 200 

Chloride of 



Clark's classification of phthisis, 

138 
Consolidation impairing acoustic 

qualities of chest, 203 
Comgan on respu;atory n 




BSiMMD, reiiM>v«l by bwar, U 
Bffuaoo, when to opefUe f«r 

ervctutioa of, 84 
EoaphTBema impairing aiCoooUc 

qualities of chest, 302 
Expiratorv muniiur, veloci^, the 

cause of, 48 
EjadaXioa, 
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Eiudation, removal ot b; vital 
fOrws, 67 

Faoe-ache, muriate ot ammoiua 
ID, 2«T 

Fibroid phthisis, cases of, 154, et 
seq. 

Fibroid phthisis, causes of, 14ft 

Fibroid phthisis, climatic treat- 
meat of. 159 

Fibroid plithisis, expansion of 
cbesi m. 168 

Fibroid plithiMS, liaemoptysis fav- 
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Huxbam ob weather ctian^oa, IS 
Urdro-pneutDOtboiux, case Ot. 78 
Int^-rpleuial murmurs, Stokes OO, 

00 
Interpleoial murmurs, Walsbs 

00.80 
Interpleural patholo^cal prooes- 

•es, diagnoelic signs of, 100 
Interpleural pathological prooe»- 
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luterplMU^ source of rAles, fM 

in proof of, H 
Koch's investigationB, 170 
Laennec oa phthisis, 138 
Laennec on respiratorv murmur, 

88 
liindsav on muriate of ammonia 

284 
Lung, ctMivectire system of, 25 
Lun^, respiratory system of, 95 
Lung, imcompiicaled tubercular. 

Medicated vapors, cause ot Bon- 

Buoceas with. 00 
Hercurv and ammonia as eechsro- 

tics,»H 
Mercur]', Mialhi on, 283 
Mercury, sedative action of, 8W 
Mercury Uierapeusis ol, 288 
Miiklhi on mercury, 382 
Muriate ol onunoaia, Omelin on, 

384 
Muriate of ammonia, LindsM 

on. 384 
Muriate of ammonia, Riohardaon 
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Muriate ot ammonia, Walsh« o^ 
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Hunnur, aiuemic. iJOS 

Murrour of adhesions, 206 

Murmur, aortic diastolic regurgi- 
tant, 209 

Murmur, aortic systolic obstruc- 
tive, 808 

Murmur at apex, Bristow on, 248 

Murmur, apex beat, 21 B 

Murmur, diastolic, cause of, 310 

Hurraur, (unctional, in chorea, 
207 

Murmur, (unctional intermittent, 
204 

Murmur, mitral non-regurgitant, 
219 

Murmur, mitral regiu^itant, 
cause of, 21 1 

Murmur, mitral regurg^tent, site 
of greatest intensity of, 218 

Murmur, mitral regurgitant ajs- 
totic, 211 

Murmurs, organic cardiac, 307 

Murmur, plethoric, 204 

Murmur, presystolic, 220 

Murmur, presystolic, signiUcance 
of, 240 

Murmur, sympathetic functional, 
204 
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Murmur, tricuspid intraventricu- 
lar. 228 
MurmuiB, cardiac, Cammann on, 

236 
Murmurs, cardiac, classification 

of. 244 
Niemeyer'solassincationofpbtbi- 
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Phthisis, acute, 143 

Phthisis, adhesions a cause of, 88 

Phthisis and cirrhosis ; differen- 
tial diagaoais, 107 

Phthisis, firoussais' classification 
of, 138 

Phthisis, Clark's classification of, 
138 

Phthisis, fibroid, not propagated 
by germs, 180 

Phthisis, Laennec on, 138 

Phthisis, latent, 140 

Phthisis, new classification of, 187 

Phthisis, Niemeyer'fl classiflca- 
Uou of, 139 



Phthisis, Sydenham's division of, 

1J7 
Phthisis, tubercular, treitment 

of, 144 
Physiology of respiration, 48 
Plastic adhesions as cause at 

phthisis. 70 
Pleura, anatomv of, 78 
PleuTce in health, 76 
Pleurisy, chronic, 183 
Pleurisy, chronic, treatment of, 

187 



Pleuro-pneumonia,abortive treat- 
ment of, 80 

Pleuro-pneumonia, calomel in, 
127 

Pleuro-pneumonia. Dickson on, 
122 

Pleuro-pneumonia, effect of dvU- 
ixatiun on, 125 

Pleuro-pneumonia. endemic, 110 

Pleuro-pneumonia, frequency of. 



Pleuro-pneumonia, typhoid type 

of, 120 
Pneumonia, cause of exudation 

Pneumonia, discussion of Dr. 

Clark's paper on, 22 
Pneumonia, non-purulent exuda- 

Pneumonia, physical signs of first 
stage, 24 

Pneumonia, pliysical signs of sec- 
ond st^e, 24 

Pneumonia, physical signs of 
third htage, 24 

Pneumonia, seat of infianimatiou 
in. 22 

Pneumonia, signs and symptoms 
of comphcateil, 25 

Pneumonia, stat^tics of, in New 
York, 120 
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Pneiimoirhag'ia, 109 
pQeumorrhogia. lOS 
Pneiimorrhagia, sudden death 

from, no 
Pneumorrliagia, treatmentot, 111 
Pulmonary circulation, inechaa- 

ism of, 103 
Pulae, intermittent, as sign of 

cardiac diseaee, 240 
Pulse, intermitteiit, calomel Id, 
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PHOTOGRAPHIC ILLUSTRATIONS O^ 

SKIN DISEASES. 

CForly-e[(tht OukKs Fl*lei, Sixty Cuu rrom Lire.] 

Br OEORGE HENBT FOX, A.H.. K.D., 

Cl!nlc«IL«otn™ronBWn OI«r«M>, Collogo of PtiTllcliin «nil flnrgroO". NPf Torkl 
""^SlDw'of th6'Ani(Nc«o"i''^nr; ol'MaSclael Mojiil." of Iheli'w TorT" 

The large eiperlence and repulntioD of Dr. Fox In this department 
Omtnentlj' qualify liim for tlie preparation of ao imporrant a work. 
Ab Surgeon lo the Skin and VtDereul Department nf the Nen York 
IHspeusftr;, vbero upward of Gvo thousand G&ses are tre&ted adqu- 
kllj, be baa bad amplo amount of clinical material from wliich to 
select casGB. He Uax Lad tccesB to nnd aelecti^d from sevenl thoo- 
Mnd negatives, taken from patients in Bellevuu and Cliarii; Boe- 
pitala. He Las bIbo drawn rrom ottier Dispense ri<-i< and Hoa|dMlB, 
both in New York and Brookl;ii, through the kindnrBj of pbj'Hlcians 
in charge. 

The coLOnma ia a Bpecial Teatare of the work, whicb has been 
entrusted to a skillful aaatomtoil artist, J. Oaebtmch, M.D., for- 
merlj a pbjsician and Btudeni uoder Hebka, in the GcDeral Hoapltil 
otVlenua. Tlieso plates axv carefully colored by hand and more ac 
curatel; represent disease than any litliograpLs or colored photo- 
gitphfl which bavt) ever baen oSered lo the profesBion. 



CONDITIONS.— The work !■ pHblI»ned in Twelve P«rt», futh pirt a 
toot plate* prlnled fnim the orlglDal ]iliouigni|)bir ncgntlvtii, by a nuw an 
proeoM, on lino nualitj of h»vj canl-boan!, 10 ■ la inch 
Id each case Ui« cliaracl«Iitic and lit<i-llLc ofliwUi of I 
tait aecompaAr each plate. 

Thii work will be fold only bj oar daly aatborlied C 
No Bubicclbcr's name will be ukcn tar leu tbaii Ibo 
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4S Flatea, Seienlj ( ii««i frooi Mfr. Termi *□<■ riindlliDnn ■• aboie. 
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HOW TO USE THE FORCEPS: 

FEMALE PELVIS; 
THE MECHANISM OF LABOR. 

HENRY G. LANDIS, AM., M.D., 

Pforcwi of ObUcirio nni Di<»»> at Wooien ind Cfandnn in StutiDt Ucdiol 

ColltKt- COumhui, O. 



Twenlj yean ago it would nol have been diRjcnlt lo have found 
many respectable physicians in full practice who had never used obslel- 
rical forceps, and among Ibat number some who considered the employ- 
ment of forceps as meddlesome midwifery of Ihe worsi sort. To-day 
the best masters of the art of obstetrics leach with gteu eimeslnett 
their proper use, and our medical Uterxlure abounds with able articlei 
on the subject. In this work the subject is discussed from an entirely 
new Etandpoinl. and is endorsed by our best Informed obstetricians. It 
ia issued in a handy volume, which is more conTcnient to consult, and 
will be found much more full than the section on this subject in most of 
the text- books. 

It is an eminently practical work, the subject it folly presented in 
every aspect ; a clear and forcible argument is made for the proper use of 
the forceps. The practitioner and student will, in this well-wi^lten 
treatise, obtain many valuable hints, more likely to be treasured and 
retained than those scattered throughout the elaborate and diffuse 
works on obstetrics. 

TAe Niw York Atfdical Rfcord says : " Prof. Landis has giroi 
OS a very practical, comprehensive and interesting work upon the 
mechanism or labor and the use of the forceps. It can be read and 
Itudied with profit by tvgiy general practitioner." 

One izmo Volutne, fully illustrated with 38 practical outUMa, 
In extra cloth bitiditig. FltlVE, $l£0. 



E.B. TREAT, Publisher, 771 Broadway, New York. 
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